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FOUNDED 1760. RE-CONSTITUTED 1884. 


UNITED WITH THE 
UNDERWRITERS REGISTRY FOR IRON VESSELS IN 1885. 


RULES & REGULATIONS 


FOR THE 


CONSTRUCTION AND CLASSIFICATION OF STEEL VESSELS. 


CHANGES IN PRESENT EDITION OF THE RULES. 


Alterations, additions, &c., which have been adopted by the Committee since the issue of the previous (1915-16) edition 
of the Rules will be found in the following Sections and Tables :— 


RULES FOR STEEL VESSELS. 


Section 19. Paragraphs 4, 5 and 7. (Amended.) Section 22. Paragraph 11 and First sub-paragraph. 


Section 19 and corresponding Tables. The compulsory (Amended.) Third sub-paragraph. (Deleted.) 


application of the Society’s amended Rules and Tables 


relating to Watertight Bulkheads was suspended on 26th 
Ortober, 1916, and scantlings and arrangements of bulkheads 
will be approved provided they are not of less efficiency than 
required by the Society’s Rules and Tables prior to the 
amendments adopted in May, 1915, and the scantlings are 
determined by the height to which the bulkheads are carried, 
i and provided the Society’s amended Rules for shaft tunnels 


he wlhered to so far as it is reasonably practicable to do so. 


Section 32. Paragraph 8. (Amended.) 


Section 49. Paragraph 12, (Amended.) Paragraph 10. 


(Sub-paragraph added.) 
Table 15. Footnote 6. (Amended.) 


Sketches. Widely Spaced Pillars and Girders. 
(Amended. ) 


RULES FOR ENGINES AND BOILERS OF STEAM VESSELS. 


Section 7. Paragraphs 7 and § Added.) 


Section 8. Paragraph 2. (Amended.) 
| 


Section 10. First paragraph. (Amended.) Spare Gear for Steam Turbine Engines. (Added.) 
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A. 
Additional Strengthening of bottom of coasting 
vessels 

‘i , forward in vessels ... 
After Peak Bulkhead (pars. 1 & 14) 
Air Pipes, fitting of (par. 12) 

a to double bottom (par. 6) 

Anchor Cranes (par. 10) ... 

Pe » (TABLE 29). 
Anchors (par. 2) 

» (TABLES 30 & 81). 

», « Of sailing vessels (TaBLE 80) 

» Of steamers (TABLE 81)... AY 

» of trawlers and tugs (TABLES 30 & 81)... 

», Vessels for channel purposes (pars. 8 & 4) 
Annual or Occasional Surveys .. : 
Attachment Angles in oil vessels (par. 12) 
Awning Deck stringer, plating, &c. (par. 6) 

c » (TABLE 18). 

a » Vessels F iss 

= ae » method of sttuntic neantitag 

numbers (par. 1) 


” ” ” ” ” 


B. 


Ballast Pump in oil vessels, a separate (par. 2) 
Beams (par. 1) 
te (TABLES 11, 1 
% at alternate frames (TABLE 12) 
a at decks above tank deck in oil vessels 
(par. 8) 


2, & 13; also SKETCHES). 


Section. 


70 
20 


Page. 


36 
36 
36, 38 
54 
34 
63 


19 


INDEX. 


Beams at ends of hatchways (par. 7) 


” 


” 


” 


” 


= vessel (par. 5) 
at every frame (par. 4) ... 
(‘TABLE 11). 
at sides of hatchways (par. 7) 


at top of expansion trunks (par. 


9) 


at tank deck in oil vessels (par. 7) 


in oil vessels 


in peaks, spacing of tiers ome 2) 
in way of suspended cargoes (par. 10) ... 
of bulb angle section at alternate frames 


of deck erections (par. 5) 


Beams of raised quarter decks (par. 3) 
of sailing vessels (par. 7) ... 

under passenger decks (par. 8) 
Beam Knees (par. 11) ses 
(TABLES 11 & 12; also EG, 


” 


” 


” 


depth at throat (par. 13) . 
in single deck vessels (par. 


(par. 6) 


12) 


of sailing vessels (pars. 7 & 8) 
Bilge and Ballast Suction Pipes, cocks and valves, 


fitting of (par. 13) 


Injection, diameter of (par. 18) 
Keelsons in oil vessels 
(TABLE 34). 
Suction Pipes, diameter of (par. 19) 
Ss ,, to be fitted with strum boxes 


Boats (par. 9) 
Boat’s Davits (par. 10) 


” 


(TABLE 29). 


Boilers, cylindrical shells of iron 


” 


” 


a 2 steel 
flat plates, strength of 


(par. 14) 


Section. 


20 
20 
20 


12 
14 


Page. 
40 

39, 40 
39 


40 
69 
69 
69 
47 
40 


40 
58 
59 
60 
40 
40 


40 
40 
60 


Boilers, furnaces 
5 girders Aes ae aes 
5 materials, quality and testing of ... 
5 novelty in construction of (par. 2) ‘ 
4 records in Register Book of B. & M.S., 
B.S. and D.B.S. (pars. 8-10, 15-16) ... 


5  Tules for determining working pressure 
5 safety valves and mountings (pars. 5-11) 
.» stays and stay tubes 
5, surveys, periodical re 
» testing of, when new, by hvdinatis pressure 
(par. 4) 
Bowsprits (TABLE 26) nc a 
Breadth for obtaining scantling numbers (par. 2) 
» of strakes of outside plating (par. 7) 
Break Bulkheads (par. 6)... 
Breaks of Raised Quarter Decks, deeigtchitia 
at (pars. 4 & 5) . 
Bridges 
Bridge Bulkheads Gon 11) es 
Bridge for half length amidships (par. 8) 
” ” ” ” (par. 10) 
5, Side plating, stringers, &c. (TaBLE 17) .. 
Bulb Angle Frames (TaBues 3 & 5) 
in oil vessels (pars. 2 & 3) ... 
= PA » (TABLE 82). 
Bulkhead, boundary angles (par. 7) 


” ” ” 


FA > in oil vessels (par. 2) 
4 (TABLE 36). 

= floors in oil vessels (par. 6) 

” ” ” ” (par. 3) 


middle line, in oil vessels & 
(‘TABLE 39). 


” ” ” 
# ~ * boundary 
angles (par. 2) 
- middle line, in oil vessels, stiffening of 
(pars. 3-8) 
a . non-watertight, stiffening 
of (par. 11) 


plating (par. 4) 
(TABLE 10C). 
recess (par. 4) ... 

- » (par. 11) 

= stiffeners (par. 5) 

. (TABLES 10 & 104). 
Bulkheads 


” 
in oil vessels (TABLE 35) 


(TABLE 10, 104, 10B, 10c & 10D; = SKETCHES). 


INDEX. 


Section. Page. 
16 86 
15 85 

4 76-78 
3 75 
19 87,88 

. 11-17 83-86 
3 75 
13 83 
19 87,88 
3 75 
2 19 
23 43 
46 59 
46 59 
45 57,59 
45 58 
2 20 
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54 65 
19 37 
58 67 
55 66 
58 67 
60 68,70 
60 68 
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22 42 
19 37 
30 47 
19 38 
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19 36-39 


Bulkheads in sailing vessels (par. 10) 
5 of part awning, awning or shelter deck 
vessels (par. 8) 
ss transverse, to oli compartments 
(TABLES 35 & 36). 
* transverse, to oil compartments, boun- 
dary angles (par. 2) 
- transverse, to oil compartments, stiffen- 
ing of (pars. 4-10)... 
ei (TaBLE 35; also SKETCHES). 
re transverse, to oil compartments, thick- 
ness of (par. 1) 
Bulwark Plating in steamers (par. 9) 
= Stanchions in steamers (par. 9) 
Bulwarks of sailing vessels (par. 12) 


Bunker Bulkheads, clearance from boilers (par. 3) 

Butts of outside plating (par. 5) .. 

Buttstraps (par. 1) : 

“4 (TABLES 19, 20 & 21). 

Buttstraps, buttlaps and edge laps, breadth of 
(par. 7) 

(TABLES 19 & 21). 

i for stringer face angles (par. 4) 

a (TABLE 5). 


Cc 
Cables (par. 2) ... ee ae SS 
“ (TABLES 30 & 31). 
Ps of sailing vessels (TABLE 30). ae 


of steamers (TABLE 31) . 
¥ of trawlers and tugs pee 30 & 31) .. 

Casings of engine and boiler openings (pars. 1 & 2) 

e < > in part awning, awning 

or shelter deck vessels (par. 8) ... 

Castings (ship), quality and testing of steel 

55 (machinery) ” ” ” 
Ceiling 


9” 


omission of, on double bottoms (par. 3) . 
+ vegsels not fitted with cargo battens (par. 6) 
Cellular Double Bottoms, with floor at every 
frame (pars. 13-15) 
(Tastes 8 & 9; also 
SKETCHES). 
with floors at alternate 
frames (pars. 16-20) 
(TaBLus 8 & 9; also 
SKETCHES). 


” 
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Section. 


47 


44 
58 


58 


13 


50 


16 


44 


32 
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Section. Page 
Cement a oe 41 55 Collision Bulkhead in steamers, position of 
» enamel, asphalt, or similar compositions (par. 1) 
(par.2) 41 | 55 4 a sluice valve or cock not to be 
e in oil vessels (par. 8) i on 64 fitted (par. 8) 
Certificates of classification Br “8 Committee, constitution and election of, &e. 
9 ” general oe. 2 e non-liability of 
“= 5 provisional . ae 12 - Technical Sub- 
+ machinery (new), requirements for ... 1, 2 75 Copies of original reports of survey 
» ” and boilers, granted for Counter-sinking of rivet holes (par. 4) ... 
limited period e a (TABLE 20; also SKETCHES). 
; : ‘ aL 17) RM Sn Cruiser Sterns, vessel having 
Bs refrigerating machinery (new), require- 
ments for aes .» — 101-105 D. 
” ” ” endorsed when Date of Build eee 
survey partly held ag 7) a 104 Date of operation of new ele (par. 2) 
Chains (par. 2) 5062 Davits (par. 10) 
” (TABLES 30 & 31). » (TABLE 29). 
” of sailing vessels (TABLE 30) — 7 eae Deck below an awning or shelter deck (par. 9) 
» of steamers (Tabu 31) ul eee Deck Erections Gea atte ee 
5 of trawlers and tugs (TABLES 30 & 31) — 246 C é on awning or shelter deck 
Chain Plates in sailing vessels (par. 14) .. 47 60 vessels (par. 5)... 
»  » (TABLE 28). _ a » oil vessels (par. 7) 
»  »  insteamers ... . 38 58 E as ,, small vessels (par. 12)... 
Channel, Frames (TaBuEs 3 & b).- in Se Deck Openings in oil vessels (par. 5) 
Class, expunging of, with black line — 12 Deck Plating » » (par. 1) 
” ” » 9 Ted line... ws 12 Deck Stringers (TaBLus 17 & 18) ; 
Class, reconsideration of — 12 i , of raised quarter decks (par. 9) .. 
» withdrawal of, at owner’s request . Core ee 12 Decks and waterways, water testing of (par. 20) .. 
» » for infringement of freebonra »» compensation for openings in (par. 18) 
conditions : 7 12 ,» designation of (SKETCH) 
r + for non-compliance with rules — 12 ,, height between (par. 5) 
” me for reported defects a 12 5, iron, thickness.of (pars. 13 & 19) 
Classes for special trades ... — 9 » steel saad Ba parE TAs 
Classification, assignment of Pegul. 4 5, (TABLES 17 & 18). 
a of foreign and colonial built ted 20 4 ,, . steel or iron, caulking of (par.17) . 
. general —_ ) = wood sheathing of (pars. 1 & 16) 
Coamings (pars. 1-3) “ x 82 48, 49 Fa _ + » composition in 
- at decks below awning or ahelies or part lieu of (par 16) 
awning deck (par. 9) 4 57 5, wood, caulking of (par. 6) 
Cocks, Valves and Soil Pipes of 40 55 * », margin planks of (par. 8) 
Cofferdam Bulkheads, thickness of (par. 1) 59 68 ,, thickness and fastening of (par. 1) 
i en stiffening of (pars. 2 & 4; 59 68 ,, under donkey boiler, protection of (par. 5) ... 
also SKETCHES). Deep Tanks, testing of (par.16) . 
Cofferdams (par. 5) as as Tori 64 ,», filling pipes to (par. 15) 
a continuation of keelsons and stringers Depth (d) for framing (par. 3) 
in (par. 3) . : «oe 59 68 » for obtaining scantling numbers (par. 3) ... 
Collision Bulkhead in sailing vessels, position of y> 95 proportions (par. 6) 
(par. 10) 47 60 Deviations from Rules 


Section. 


19 


Page. 


30 
45, 46 


44, 45 


Diagonal Tie Plates of sailing vessels (par. 11)... 
Diesel Engines and their Auxiliaries 
Donkey Boiler, material 


” 


» Of sailing vessels (pars. 1 & 12) ... 


Double Frames, forward (par. 4) ... 
Double Bottoms 


” 


” 


re (TaBLEs 8 & 9). 


*. in machinery space in oil 
vessels (par. 3) 
ie with girders on ordinary 


floors (pars. 21-23) 
9 (TABLES 8 & 9). 


Dsakiing Plates at ends of deck erections (par. 8) 


” 


»  Tiveting of (par. 8) 


E, 


Edge Laps (par. 1) 


” 


» (TABLES 19, 20 & 21). 


Edges of outside plating (par. 5) .. 
Electric Light on board vessels 


” 


” 


», in oil vessels (par. 10) 


” ” ” 


Engine & Boiler Bearers, construction of (par. 1) 


” 


te] 


” 


” 


Engine Room Bulkheads (pars. 1, 


” 


» Openings es : 

re » insteam trawlers (par. 9) 

» Space, additional strengthening 
in way of (par. 2) 

scantlings and arrange- 
ments, in oil vessels... 

2 & 3) 

Seating, where engines of high power are 
fitted (par. 1) 


9 ” 


Engines, bilge and feed arrangements 


” 


cocks, pipes, and sea connections 
internal combustion, shafting for 
screwshaft liners (par. 3) 
shafting, crank, gauge for reciprocating 
engines (par. 2) 
» gauge for steam turbine engines 


(par. 2) 
" diameters of 


material of (par. 1) 
spare gear for reciprocating engines 
»» 9 9, Steam turbine engines 
stern bush (par. 3) +c 
steam turbine engines (pars. 7 & 8) 
and Boilers, general 
As novel types... 


Section. 


47 
re 
19 
17 
16 


67 


INDEX. 


Page. 
60 
92-97 
86 
87-88 
36 
33-36 
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‘Engines and Boilers, periodical surveys... 


” 


” 


” 


# rules for survey and con- 
struction of 
Rules for the survey of internal combustion 
engines for marine purposes fhe 
Rules for the construction and survey of 
Diesel Engines and their Auxiliaries ... 


Equipment... 


” 


(TABLES 30 & 31). 

of foreign owned vessels (par. 5) 

of sailing vessels (TABLE 380)... 

of steamers (TABLE 31) 

of trawlers and tugs (TABLES 30 & 31) 
Number (par. 7) 

(TABLES 30 & 31). 


Equivalent Beams (TABLE 13) ... 
Expansion Trunks 


” 


” 


” 


” 


” 


» (par. 4) 
. (TABLE 36). 
= sides of, attachment to decks 


(par. 2) 
f sides of, thickness & stiffening 
(par. 1) 
zs sides of, continuous, in machi- 
nery space (par. 2) 
of top plating (par. 1)... 
i 
Face Angles to webs and stringers (par. 2) 
” ” ” (TABLE 5). 
<a Es 5 in oil vessels 
(par. 3) 
s = Fs (TABLE 82). 


” 


Fees, Tables of 
non-payment of 
Flat Plate Keels (par. 2)... 


” 


” 


” 


” 


Pe (TABLE 17). 
in oil ships (par. 1) 
Es (TABLE 17). 


Flat Keel Angles (par. 2)... 


Floor Plates 


” 


” 


- (TABLES 6 & 8). 
- in oil vessels (par. 2) 
3 (TABLE 34). 


(TABLE 4). 
in after peaks (par. 6) 
in boiler space (par. 1) 


ix 
Section. Page. 
19 87,88 
— 75-88 
— 89-91 
~- 2-97 
—— 10 
50 62, 63 
5062. 
== 242 
_ 244 
— 246 
50 63 
65 70 
51 64 
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65 70 
67 71 
64 70 
13 3l | 
57 67 
28-33 5-8 
30 8 
9 28 
53 65 
9 28 
53 65 
12 31 
12 31 
12 31 
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Floor Plates in engine space (par. 1) 
+ moulding of (par. 2) 
= to bulkheads (par. 5) 
ie in oil vessels 
4 (TABLE 33). 
ae in oil vessels at web frames (par. 7) 


49 + » moulding of (par. 3) 
Floor Brackets at middle line, in oil vessels (pars.4&5) 
Floor End Brackets in oil ships, height of (par. zs 
Floor Ends, height of (par. 2) z oe 
x in oil vessels, height of (par. 2) 
Fore and Afters in hatchways (par. 7) 
Forecastles s ay We 
- reversed frames in (par. 14) ... 
a side plating, stringers, &c. (TABLE 17) 
Forfeiture of Class in awning or shelter 
deck vessels (par. 3) 
Forgings (ship), quality and testing of ingot steel 
eS (machinery), quality and testing of ingot 
steel . Ax 
Foundation Plate, middle line Bestichd iat 7 av 
Frames 

$ Prima’ 2, 8 & 5). 

5» butts of (par. 2) .- 

> heel bars to, at middle fine Giles: 2) 

FS rivet holes in (par. 3) 

=~ spacing of (par. 4) 

* (TABLES 2, 8 & 5). 

o with single reversed frames (TABLE 2)... 
Frames in Oil Vessels oe 
(TABLE 32). 
brackets in ’tween decks 

(par. 6) 
cut at tank deck (par. 4) 

< - *bween deck (par. 5) 
Framing in way of deck erections (par. 3) 

‘A ane raised quarter decks (par. 1) ... 

,, of awning or shelter deck vessels (par. 7) 
Freeboard, a condition of class in awning 

or shelter deck vessels (par. 2) 

AN markings 5 

os record omitted, Saini’ ues aiid 
Freeing Port Area in well deck vessels (par. 4) .. 
Freeing Ports and Scuppers 

5 5» in steamers (par. 9) 

Fuel Oil, rules for the burning and carrying 


” ” 


” ” 


” bl 


Section. 


12 


Page. 


31 
31 
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G. 


Garboard Strakes (TABLE 17) ime 
Gas Cock in expansion trunk hatchways (par. 5)... 
Girders at head of pillars in oil vessels (par. 2) .-. 
»» under beams (par. 1) “ bid 
» When it is intended to iartehd cargoes 
(par. 10) es 
5, With widely spaced bec (sce 16; 
also SKETCHES) 
Gusset Plates at tank sides (par. 8) 
(TABLE 9). 


” ” 


H. 


Hatch Covers (par. 9) 
Hatches at deck below an awning or ee ae 


(pars. 1 & 2) 
Hatchways, beams at ends of, coamings, &¢ 
os large, additional requirements for 
(par. 6) 
re web plates, shifting beams, &c. 
(pars. 7 & 8) 
» - in oil vessels (par. 5) 
re in top of expansion trunks 
(pars. 5 & 6) 
Hand Pumps, fitting and working of (par. 7) 
- fly-wheel pump in lieu of (par. 7) ..- 
s when dispensed with (par. 7 se 


Hawse Pipes 
Hawsers of sailing vessels noe 30) 
5, of steamers (TABLE 31) . : ro 
» of trawlers-and tugs (liars 80 & 81) . 
Hold Beams (Tase 12) 
Hold Stringer Face Bar with wih ae eat 


(par. 1) 
~ gusset plates —,, (par. 2) 
% plates > (par. 1) 


Hollow Pillars (Taser 14) ae 
Hooks and Crutches at ends of vessels ane ve 


Internal Combustion Engines for marine purposes 
Intercostal Plates and Angles to keelsons (par. 11) 
= #7 os 7‘ in oil 


vessels (par. 1) 


Section. 


14 


56 


34 


48, 49 


89-91 
33 


66 


INDEX. xi 


Section. Page. Section. Page. 
Intercostal Plates and Angles to side stringers Long Bridges (par.2) _... on A a 5 57 
(par.3) 15 38 Longitudinal Number (par.4) ...  .. «. 2 19 
= re (TABLE 7), Lower Decks, plating, stringer angles, &c. 
Iron Decks (par. 19) Gir. vi oe eG 46 (TaBLE 17), — — 
Iron, when used instead of steel... sab Sie an 28 
M. 
K, 
Keel Angles in single bottom vessels (par.2) ... 9 28 Rastinety, Ce ee by 
iba = rules for ae soe ——S—sd OF 
” ” ( wept a5 Manhole Covers, to double Balan oa 9) Lo 34 
a a in double bottom vessels (par. 2) ... 9 28 
E Manholes in centre girder (par. 9) re 16 34 
9 » (TABLE 8). 
ete : FA in floors, girders and inner bottom dice 
~ » _ in oil vessels (par. 2) gi ire De 65 (par.9) 16 34 
» »  (TAaBie 34). Margin Plates to double bottoms (par. 8) Sy Nip cE! 
Keels, Bar (par. 1) es a “# git P89 28 i 
Terati “ » (TABLES 8 & 9). 
se ee : sted ). h : . a Mastholes, framing, &c., of ey TE Hee OE 53 
u Ripe Sees emp RRR ieee Ps ei Mast Rings of sailing vessels (par. i. ve eee 60 
» Flat Plate (par. 2) a ne eng 28 
Masts (par.1) ... a a eee -. 50 62 
” ” ” (TABLE 17). 1 2) 
Keelson Angles (TABLE 6) - — ay ere 2b) 
a oa Middle Line Bulkhead non-watertight (par.11)... 22 42 
ss PA in oil vessels (TABLE 34) — — 5 
Mill-Scale, removal of (par.2) ... a pee ate 28 
= brackets in oil vessels (pars. 3&4) ... 56 66 Mooring Pipes (par. 9) 23 43 
RacwGhe: 35 ee ee Oe ; rma aay ©) t 
Bp (TABLE 6 ; also SKETCHES). 
in oil vessels... ae ae OG 66 
2 (TABLE 34). 
a butt connections (par. 5) 52 eo 14 32 N. 
” centre through plate (pars. 8 & 10) ios 33 New Rule, date of operation (par. 2)  ... Serle 2 
gaan Me et) eee ee Non-liability of Society... 0. ese BO 
<s in oil vessels, attachment to bateheets Notice of Surveys a ; te u 
: ; ’ (par. 8) 56 66 _ Notation of shelter and awning iene 
: intercostal ab middle line (par. 9) ioe! 33 vessels in Register Book (par.4) ... 44 57 
” aistahe with flat keels Ma 8) w- 14 33 a of vessels fitted for oil fuel (par.1) 49 59 
x: middle line... (pars. 6, 7,8,9&10) 14 82,33 - for special trades... ae: 9 
2 a » foundation plate Notification of Repairs required ... a fas) ee 5 
(pars. 7 & 10) 14 32,33 
- side (par.11) ... ae 14 33 
Pe », intercostal plates me aries iat, 11) 14 33 
= 5, number of... (pars. 12,13 & 14) 14 33 fe) 
= 5 . »> in oil vessels (par. 2)... 56 66 : 
Occasional or Annual surveys ... Er Pe ee ak) 
Oil Compartments, length of (par.3)  ... ese 64 
L Oil Fuel, rules for burning and carrying ... ee 61 
ei Oil Pumps (par. 1) Pee 70) + RE 
Length, for obtaining scantling numbers (par.1)... 2 19 Openings in topside plating, ines Geis ) .- 28 43 
Limber Holes in floors, in oil vessels (par.4) ... 70 72 Outside Plating ... : : Act 2S! 42548 
Lining Pieces (par.2) ... +. an at ge 43 7 - Canes 1 17 & 18). 
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Grorce B. Hunter, Esq., D.Sc., of Messrs. Swan, Hunter, & 
Wigham-Richardson, Ld., Wallsend-on-Tyne, and The 
Wallsend Slipway & Engineering Co., Ld., Wallsend-on-Tyne. 


ANDREW Latina, Esq., of The Wallsend Slipway & Engineering 
Co., Ld., Wallsend-on-Tyne. 


Freperick W. Lewis, Esq., of Messrs. Irvine’s Shipbuilding & 
Dry Docks Co., Ld., West Hartlepool. 


James Lirucow, Esq., of Messrs. Russell & Co., Port Glasgow. 


JAMES READHEAD, Esq., of Messrs. John Readhead & Sons, Ld., 
South Shields. 


MEMBERS ELECTED TO SERVE ON THE TECHNICAL COMMITTEE AS REPRESENTATIVES OF SHIPBUILDERS, 
ENGINEERS, STEEL MAKERS, AND FORGEMASTERS. 

ELECTED BY THE INSTITUTION OF NAVAL ARCHITECTS:—. E: Aunan, Esq.; A. Ernest Doxrorp, Esq. ; 
GrorGE B. Hunter, Esq., D.Sc.; Joun Ineuis, Esq., LL.D. 

ELECTED BY THE NORTH-EAST COAST INSTITUTION OF ENGINEERS AND SHIPBUILDERS :—W. H. DUGDALE, Esq. ; 
Maurice 8. Gres, Esq.; ANDREW Larne, Esq.; Hersert B. Rowe, Esq. 

ELECTED BY THE INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND :—JAMES Brown, Esq. ; 
ALEXANDER CLEGHORN, Esq.; JAMES FULLERTON, Esq.; Wintram Minar, Esq. 

ELECTED BY THE IRON AND STEEL INSTITUTE:—GrorGE AINSworRTH, Esq.; Sm WinulAM BEARpDMoRE, Bart. 

ELECTED BY THE ENGLISH AND SCOTTISH FORGEMASTERS’ ASSOCIATION :—THomas Putnam, Esq. 

TRUSTEES :— 


Str Epwarp BeaucHamp, Bart., M.P. 


Str Freperic Bouton. Sir Tomas L, Devirr, 


Cuartes E. Bricurman, Esq. Bart. 


Str Epwarp E. Cooper. 


CHARLES W. Gorpon, Esq. 
Witiram Lunp, Esq. 
Sr Joun Henry LUScCOMBE. 


ARNOLD H. Poon, Esq. 
J. HeRBeRT Scruton, Esq. 


BANKERS :— 
THe Nationa ProvincraL Bank oF Enauanp (Ld.). 


CHIEF SHIP SURVEYOR. 
W. S. Apenn, Esq., M.Eng., M.Inst.C.E, 
No. 71, Fenchurch Street, London. 
Ist July, 1917. 


SECRETARY. 
ANDREW Soort, Esq. 


CHIEF ENGINEER SURVEYOR. 
James T. Minton, Esq., M.Inst.C.E. 
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LIVERPOOL COMMITTEE. 


1917-1918. 


J. P. Ruporr, Esq., Chairman. 


T. F. Harrison, Esq., Deputy-Chairman. 


Joun Davies, Esq. 
Henry F. Fernix, Esy. 
T. H. Harper, Esq. 


J. SANDEMAN ALLEN, Esq. |: 
S. Barker, Esq. | 
James H. Beazury, Esq. 


JosEPH PEMBERTON, Esq. 
Tomas Rome, Esq. 
Ernest B. Roypren, Esq. 


Joun Herron, Esq. HaroLp SuMNER, Esq. 


| 
Srr AurreD Boorn, Bart. 
J. Mackxrenzir M. Meyer, Esq. 


Ernest Cook, Esq. 
Henry M. Grayson, Esq., Chairman of the Shipbuilders’ Association. 


SENIOR ENGINEER SURVEYOR. 
Joun Dyxss, Esq. 


PRINCIPAL SURVEYOR. 
RB. Winuiamson, Esq. 


Office, 201, Tower Building, Liverpool. 
1st July, 1917. 


GLASGOW COMMITTEE. 
1917-1918. 


F. ©. GarpIner, Esq., Chairman. 
_ J. G, CHRYSTAL, Esq., Deputy-Chairman. 


Joun Bruce Murray, Esq. 
Aubert A. Suit, Esq. 
Joun Wart, Esq. 


Frep. N. Henperson, Esq. 

The Rt. Hon. Lorp INVERCLYDE. 
Winwiam Law, Esq. 

Waurer T. MacLenian, Esq. 


A. Scorr Brown, Esq. | 
Joun DenHoLM, Esq. 

R. J. Duntor, Esq. 

J. R. Harrison, Esi. | 


SENIOR ENGINEER SURVEYOR. 
Joun H. HECK, Esq. 


PRINCIPAL SURVEYOR. 
J. Monreomerin, Esq., B.Sc. 


SECRETARY. 
P. L. Wartow, Esq. 


Office, 342, Argyle Street, Glasgow. 
1st July, 1917. 
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LLOYD'S REGISTER OF ‘SHIPPING. 


AMERICAN COMMITTEE. 


ALFRED GiLBerT Satu, Esq., Chairman. 


Herbert APPLETON, Esq., Deputy-Chairman. 


MEMBERS IN NEW YORK. 


Herpert APPLETON, Esq., of Messrs. Appleton & Cox (United 
States Lloyd’s), New York. 


M. Bouvier, Esq., Vice-President, Messrs. W. R. Grace & Co., 
New York. 


ArcHIBALD H. But, Esq., President, A. 
Co., New York. 


Henvon Cuuss, Esq., of Messrs. Chubb & Son, New York. 


H. Bull Steamship 


G. 8. Dearporn, Esq., President, American-Hawaiian 8.8. Co., 
New York. : 

AnpREW Fietcuer, Esq., President, W. & A. Fletcher Co., 
Hoboken, N.J. 


H. K. Fowxur, Esq., of The Thames and Mersey Marine 


Insurance Co., Ltd., The Union Marine Insurance Co., 
Ltd., and other Companies, New York. 


J. R. Gorvon, Esq., Vraffic Manager, Union Sulphur Co., New 
York. 


Epcar F. Luckensacn, Esq., Luckenbach 8.8. Co., New 
York. 


Wm. H. McGxr, Esq., of The St. Paul Fire & Marine 


Insurance Co., of St. Paul, Minn., and The Providence 
? b ’ 
Washington Insurance Co., Providence, R.I. 


Cuarues BE. Matuer, Esq., of Messrs. Mather & Co., Philadelphia 
and New York. 

Frank ©. Munson, Esq., President, Munson Steamship Line, 
New York. 

H. H. Raymonp, Esq., President and Generali Manager, Clyde 
S.S. Co., and Mallory 8.8. Co., New York. 

W. L. H. Suipson, Esq., of The British & Foreign Marine 
Insurance Co., Ltd., New York. 

ALFRED GinBert Suir, Esq., President, New York and Cuba 
Mail 8.8. Co., New York. 

W. A. Tompson, jun., Esq., Vice-President, The Texas Co., 
New York. 

R. C. Verr, Esq., President, Standard Transportation Co., New 
York. 


MEMBERS AT 


Honpen A. Evans, Esq., President & General Manager, 
Baltimore Dry Docks & Ship Building Co., Baltimore. 

J. B. Levison, Esq., President, Fireman’s Fund Insurance Co., 
San Francisco. 

Winuram Livinesrone, Esq., President, Lake Carriers’ Associa- 
tion, Detroit. 


J. A. McGrecor, Esq., President, Union Iron Works Co., San 
Francisco. 


Witi1am Marson, Esq., President, Matson Navigation Co., San 
Francisco. 
J. V. Paverson, Esq., Seattle. 


CHIEF SURVEYOR FOR THE UNITED STATES 
AND CANADA: 


James Frencu, Esq. 
ASSISTANT: H. J. Cox, Esq. 


‘ Lewis K. 


OUTPORTS. 
J. Howarp Pew, Esq., President, Sun Company, Philadelphia. 


Bengamin Rusu, Esq., Presiden’, Insurance Company of North 
America, Philadelphia. 
TuurLow, Esq., Messrs. Crowell & Thurlow, 


Boston. 


©. S. TrwBeRLAKE, Esq., General Agent, Hartford Fire Insurance 
Co., Hartford. 


W. F. Wurrrensey, Esq., Marine Secretary, Aetna Insurance 
Co., Hartford. 
F. M. Woon, Esq., President, Maryland Steel Co., Baltimore. 


PRINCIPAL ENGINEER SURVEYOR: 
E. M. Saumon, Esq. 


SECRETARY : 


Office, 17, Battery Place, New York, 
1st July, 1917. 


R. P. HurcHrsoy, 


aay 
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LLOYD'S REGISTER OF SHIEPPING. 


SURVEYORS—UNITED KINGDOM. 


Tue SURVEYORS at THE FOLLOWING PORTS ARE EXCLUSIVELY tHe OFFICERS or THE SOCIETY, AND ARE NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 
OR 
W. 8. ABELL, M.Ene., M.Inst.C.E. 

C. FowLIne 


PRINCIPAL SURVEYORS ON THE CHIEF SHIP SuRVEYOR’s STAFF in R. Mares 
T. S. Warren 


CHIEF ENGINEER SURVEYOR OF LLOYD'S REGISTER... rk JAMES T. MILTON, M.Inst.C.E. 
AssIsTANT TO THE CHIEF ENGINEER SURVEYOR rr ar. H. A. Ruck-K&ENE, M.INST.C.E. 


CHIEF SHIP SURVEYOR OF LLOYD’S REGISTER 
ASSISTANT TO THE OnTEF SHIP SURVEYOR ... 


LONDON DISTRICT. 
Embracing also SHOREHAM, WIVENHOE£, BRIGHTLINGSEA, HARWICH, IPSWICH, LOWESTOFT, YARMOUTH, 
KING’S LYNN, RAMSGATE, MARGATE, and DEAL. 


(TELEGRAMS, Committee, Fen, London ; CABLEGRAMS, Committee, London.) 
: ao — see $e ve x oe A. Campbell Holms 


PRINCIPAL SURVEYOR --- “ aes : 
| Sure SURVEYORS. Sure AND ENGINEER SURVEYORS. 
| D. Nicholas A. Pickworth, B.Sc. R. Balfour A. E. Farminer 


E. J. Stoddart 

C. R. Hughes 

J. Robinson 

A. Lawrance, B.Sc. 
J. 8S. Gordon 


T. R. Blackie 

J. Carnaghan 

J. W. Dimmock 
H. Gardner-Smith 
H. H. Ashton 

H. P. Cornish 


R. J. L. Ward, B.Sc. 
G. F. Robson H. J. Thomson 
©. C. Gearing W. H. Bennett, B.Sc. 
W. Watt E. Potts 
W. H. Watson G. G. W. Webster, B.Sc. 
W. Thomson, B.Sc. ©. Bartlett 
W. M. Ward J. Lunney 
N. G. Turnbull 

DRAUGHTSMAN ..-- 


Bernard J. Ives 


Pe ae me “03 David S. Hunter 
OUTPORTS. 


BipEFoRD, with Barnstaple and Appledore 


ABERDEEN, with Banff, Peterhead, and 
Fraserburgh s+ «+! R. Fowell 
Ship and Engineer Surveyors W, Wilson 
Ship Surveyor... «+ ae Richardson 


(Office, 18}, Regent Quay, 
Aberdeen) ) 


Barrow, with Ulverston, Whitehaven, 
Workington, and Mary- 
POT — ae ave ene oe 
Ship and Engineer Surveyor | J. Houston 
Ship Surveyor... s+ ++) I. Daglish 
(Office, Ramsden Square, 


Barrow) 
F, W. Pitt 
BARRY Ship and Engineer surewyors\ W. C. Napier 
F, Stephens 
Ship Surveyors ... T. Shaw 


(Office, Dock chambers : 
Barry Dock) G. L. Ly le 


BELFAST Ship and Engineer Surveyor R. J. Beveridge 


Ship SurveyOrs ... se. s+ ) 

(Office, 97 & 98, Scottish |S, O. Kendall 
Provident Institution (y \oJly 
Buildings, Donegall ( - Motvenns 
Square West) 


(Address, Beechwood, Ota} T. Pearce 
Road, Appledore) 


BristoL, with Gloucester, Bridgwater, and 
Sharpness + (@, A. D. Toyne 
Ship and Engineer Surveyors (+G, W. Hutchinson 
(Office, 53, Queen Square, TG. 
Bristol) 
+ Not an Exclusive Officer of Lloyd’s Register. 
CARDIFF ace 
; Henry Hand 
Ship Surveyors s+. ++ Principal Surveyor 
(Office, Merchants’ Ex- /, rae 
change, Bute Docks, ‘ eva Z 
Cardiff) A. B. R. Harris 
(TELEGRAMS, Register) 
‘James Barclay 
J. G. Hunter 
Ship and Engineer Surveyors F. W. Webb 
A. L. Whittell 
D. Burn 


Daruincton Inspector of Forgings +. M. Robertson 
(Address, 9, Woodlands Road) 


Se ee eee peed bya 
(TELEGRAMS, Jron) 
+ Not an Exclusive Officer of Lloyd's Register. 


DovER 


SURVEYORS—continued. 


Dusuin Ship and Engineer Surveyor 


(Address, 58, St. Lawrence ) H. C. Forster 


Road, Clontarf, Dublin) 


DunvEx, with Arbroath, Montrose, & Perth 


Ship and Engineer ‘Surveyor (eae 


(Office, Maritime Buildings, 
East Dock Street, Dundee) 


| Faumoutu, with all ports on the coast’ 
between Looe and Padstow, 
i tneluding Fowey, Helston, 
HE Porthleven, Penzance, St. 
| lves, Hayle, Portreath, and 
Newquay ; also the Selly, 
Islands ... 
Shap Surveyor .. 


Mackirdy 


3 T. H. Sandry 


Ship and Engineer Sur veyor | F. Davis 


(Office, Pendennis House, 
Lansdowne |Road, Fal- 
mouth) 


. J. Montgomerie, B.Sc. 


Principal Surveyor 


J. Crai 
GLasGow, with Dumbarton, Fairlie, Ardros-\ GQ. M. _ 
san, Irvine, beige Te H. GC. Farrar 
Girvan, and Oban . -| M. Macleod 
Ship: Surveyors «+ H. A. Gibbs 
(Office, 342, Argyle Street,| G, Nicol 
Glasgow) A. W. Patergon 


(TELEGRAMS, Register) 


Shipand Engineer Surveyors 


Inspectors of Forgings be 
the Clyde district 


Surveyors for Steel-testing onl 


GREENOCK AND Port GLAsGow, with) 
Campbeltown and Rothesay 
Ship Surveyors 
(Office, Commercial Bank 
Buildings, 14,  Cross- 
shore Street, Greenock) 


Ship and Engineer Surveyors 


G. R. Edgar, B.Se. 
A. Davie 
| W. McO. Meek 


/ John H. Heck 
H. Clarke 
A. McKeand 
J. Easthope 
J. Pollock 
P. McGregor 
W. G. Minchin 
G. D. Ritchie 
C. H. L. Pilditch 
W. 1D. Heck, B.Sc. 
REL 1 Brown 
. E. J. Wilvers 
A. Ferguson 


. Copeman 
obertson 


. Fletcher 

ervis Dale 
J. Viggers 
J. Waight 

J. N. Crowle 


J. D. Mares 


Principal Surveyor 


-R. Bennett 
R. Howie 
R. Dunsmuir 


ais ee oh 
= x 


James Innes 
J. Harbottle 


GRIMSBY AND Ship and Engineer Surveyors \C. Martell 
Boston (Office, Bank Chambers, 2, (G. O. Common 
Freeman St. , Great Grimsby) W. H. Robertson 


HARTLEPOOL AND West HArrLepoor, 
with Whitby and “sear | 
borough 
Ship Surveyors 8 


(Office, Central Buildings, 
West Hartlepool) 


\ D. McAuslan 
Principal Surveyor 


J. W. Stuart 


Ship and Engineer Surveyors 4 Bord 


Surveyor for Steel-testing duties CO, 0. Craven 


R. Wright 
“Principal Surveyor 


F. 0. Smith 
M. Blackwood 
B. C. Laws, B.Sc. 
F. L. Sturgeon 
J.G. Mackillop 
W. H. Roberts 
P. Fitzgerald 
G. Allan 
LeiTH, and ports in the Firth of Forth, 

with Berwick-upon-Tw eecdl 

Ship and Engineer Surveyor\,G. A. Hake 


Ship Surveyor... s.. J. R. Henderson 
(Office, Royal Bank Balldings, 
28, Constitution St., Leith) 


LIVERPOOL, with all ports from Lancaster\ Bo Willaswee 
to Carnarvon ; also the Isle jPrisipat Burcegor 
of Anglesey and the Isle of J. Bradley 
Man... .. :. 8. A. G. Nash 
Ship Survey yors .(W. R. M. Aspinall 
(Office, 201, Tower Building, W. G. Haig 


Hun, with Gainsborough, Goole, Selby Ys 
Burton Stather, and K; nottingley 
Ship Surveyors #3 


(Office, Ocean Ohasaane 
Lowgate, Hull) 


Ship and Engineer Surveyors 


Liver ‘ool 
e CRIES J. Needham 
J. Dykes 
W. Sibun 


)B. G. Oxford 
Ship and Engineer Surveyors \R. D. Shilston 
J. E. Milton 
A. J. Barrett 
W. G. McKinlay 


A, Campbell 
A. A. A. Chalmers 
I. L. Rabaey 


Ship Surveyor... ... ... R, Cheetham 

(Office, 162, Trafford Road, 
Salford, Manchester) 

(TELEGRAMS, Lloyd's Register, 
Trafford Road, Salford ) 


MANCHESTER, with Leeds, Farnley & districi 
Shipand Engineer Surveyors 


W. L. Gilmour 


Pr “saga Surveyor 


MIDDLESBROUGH, with Stockton T. G. Baker 
Ship Surveyors... I, & Disnia 
(Office, Lloyd’s Bank Cham-< W. re Be 
bers, Albert Road, Mid- rydon 
dlesbrough) A. Phillips 
C. A. Millar 


W. Morrison 
Ship and Engineer Surveyors}! J. Kerr 


T. Miller 
Surveyors for Steel-testing duties a Lk dies pigs 


SURVEYORS—continued. 


MILFrorD 
Tenby, and a district ex- 
tending as far as New 
Quay, inclusive . tJ. W. Johnstone 


Ship and Engineer Surveyor | 


HAvEeN, with Pembroke and | 


(Address, Point House, 
Llanstadwell, Neyland) 
+ Not an Exclusive Officer of Lloyd’s Register. 
{George Harrison 


Principal Surveyor 


E. J. Milton 
A. R. Sneddon 
NewcastLe-on-Tyne, with North and)\A. Munro 
South Shields ; also Blyth \'T. 8. Shute 
and Warkworth Harbour |G. L. Brown 
Ship Surveyors ns R. Langlands 
(Office, Collingwood Build- 7 We Grier 
es rer alan Street, Jolin. Macdonald 
ee ster) (0: Dickie 
(TELEGRAMS, Register) H. Q. T. Tealand 
J. F. Isherwood 
A. Scullard 
H. B. Tiltman 


W. R. Austin 
G. Murdoch 

T. Field 

L. G. Shallcross 
R. Lee Annear, 
W. Cowie 

D. M. Chapman 
R. A. Bain 

T. M. Brooks 


.. William Campbell 


Surveyors for Steel-testing duties {s he fe as 


=i 


Ship and Engineer Surveyors 


Inspector of Forgings 


Newport, Mon., with Chepstow and Lydney 
Shi ipand Engineer Surveyors 
(Office, Midland Bank Cham- 
bers, Bridge Street, Newport, 
Mon.) 


Ae B. A. Common 
le Townend, B.Sc. 


ORKNEYS (residing at Stromness) 
+ Not an Exclusive Officer of Lloyd’s Register. 
PLYMOUTH Ship and Engineer Surveyor 
a P ; g PLO, Larg 
(Office, 13, Exchange) § c 


B.Sc. 


. TGeorge Gunn Baillie 


XXV 


PORTMADOC AND Barmoutn, with a district 
extending as far as, but 

not including, New ‘Quay y > David Williams 
(Address, 15, Madoc Street, 


Portmadoc) ) 


QUEENSTOWN, with Cork, Kinsale, Crook-) 
haven, Castletown, Bantry, 
Valentia, Tralee, River 
Shannon and Limerick, as\ H.W. Dove 
well as all intermediate 
ports nad 
(Address, 1, King’s Terrace 
Queenstown) 


SHEFFIELD, 
and district 
Ship and Engineer Surveyor 
Inspector of Forgings .. 


(Office, Orchard Chambers, 
Church Street, Sheffield) 


and South Coast from 
Litilehampton to Br ; 


R. F. Morton 


with Birmingham, ale 
ie . Pringle 


SOUTHAMPTON, 


inclusive, also the Isle of 
Wight and the Channel 
Islands 


Ship and Engineer Surve yors/ RK. Elliott, B.Sc., 


M.Inst.C.E. 
J. Marshall 
Ship Surveyor... .. G. O. Herbert 
(Office, 20, Canute Road 
Southampton) 
SUNDERLAND AND SEAHAM (" R. Noton 
Principal Surveyor 


(, Ajlan 
Ship Surveyors... T. 8. Leathard 
(Office, 55, Fawcett Street. R. M. McLaren 
Sunderland) W. A. Grier 


Ship and Engineer Surveyors (r. ae a 


Inspector of Forgings D. D. Williamson 


Swansea, with Llanelly, Neath and Port 
Talbot + .|G. C. Vaux 


Shipand Engineer Surveyors >A. 'T. Graham 
(Office, Lancaster Chambers,| H, J. Garland 
17, Wind Street, Swansea) 
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SURVEYORS—UNITED STATES OF AMERICA. 


——————— 
Tur SURVEYORS ar THE FOLLOWING PoRTS ARE EXCLUSIVELY rae OFFICERS or tur SOCIETY, AND ARE NOT 
PERMITTED TO ENGAGE IN ANY OTHER BUSINESS OR EMPLOYMENT WHATSOEVER. 


NEW YORK. 


Orrick: 17, Barrery PLACE. (TeLecRAMs, Vymdible) 
CHIEF SURVEYOR FOR THE UNITED ‘STATES AND CANADA “ JAMES FRENCH 
ASSISTANT - ... ee ay ees ti ae H. J. Cox 
PRINCIPAL ENGINEER. " SURVEYOR E. M. SALMON 


Srp SuRVEYORS 
SHIP AND ENGINEER SURVEYORS 


BaLtTmMorg, Mp. yo tc ome abs ed H. A. Stewart 
Ship Surveyor... . D. Millar 
Shipand Engineer Sur ve yors W. Craig 
(Office, 1119-1120, Munsey feo. Tully 
Building) (TELEGRAMS, Surveyor) 


Office, Fiske Building, 89,7 A. J. Matheson 
State Street) (TELEGRAMS, Register) 


Boston, Mass. aaa .8. Heck 


. F, W. Tweddell 
Na HAe0, Inn. Ship Surveyor... . J. Hand 
“ mh R.. McClelland 


BurFrato, N.Y. ... 


W. Stewart 
W. Lawson 
J. H. Magoris 


(TELEGRAMS, Surveyors) 


Ship and Engineer Surveyors 

Surveyor for  steel-testing 
duties... 

(Office, Monadnock Block, 53 

West Jackson 

Chicago.) 


Boulevard, 


tabula, and Erie 

Ship and Engineer Surveyor 

Ship Surveyor = 

Surveyor for ernie 
duties . 


(Office, 1403, " Rockefeller 
Building) 


W. Lane 
Evan Edwards 


W. A. Rogerson 
(TELEGRAMS, Lloyds 


CLEVELAND, OuHI0, including Lorain, = 


CoLUMBUS, 


Ono Ship and Engineer Surveyor F. A. Russell 


Detroit, Mion., including Toledo and 


Cincinnati 
Ship and Engineer Surveyor\ J. E. Sellex 
Ship Surveyor... ... K, I. Evans 


(Office, 1123, Dime Savings 
Bank Building, Detroit) 


GatvesTon, Ship and Engineer Surveyor 
WexAt (Office, Cotton Exchange tJ. C. Grant 
Building) (TELEGRAMS, Graymar) 


+ Not an Exclusive Officer of Lloyd’s Register. 


JACKSONVILLE, --+ vee ee eee nee eee po 
Fu. (Address, 425, King Street) - Boyle 


New OrLEANS, Ship and Engineer Surveyor) J. M. Buchanan 
La. (Office, 810, Hennen Building)} (Tereqnaus, Retsiger) 


(A. Allen 
.., A. Chisholm, B.Sc. 
Us. 8. Gardiner 


J. F. Robson 
J. D. Peat 


NewportNews,incluaing Norfolk and 
Va. Richmond, Va. 
Ship and Engineer Surve yor \, H. W. Marsden 
Ship Surveyor .. C. 8. Pickering 


(Office, 0. & 0. Terminal (TELEGRAMS, Marsden) 
Building, Newport News) 


\r Smellie 


O. Narbeth 
Principal Surveyor 


R. D. Cairns 


PHILADELPHIA. wee see oes awe 
Pa. Ship Surveyors... 


eee 


J. 8. Butler 
W. Booth 
A. T. Thomas 
J. Davey 
J. Blellock 
Ship and Engineer Surveyors RO Rear 
W. J. Sweetman 
W. Watters 
Surveyors for Steel- sas J. Hutton 
autres, © <2 ae 
(Office, 449-450, Bourse = (TELEGRAMS, Surveyors) 
ing) 
W. Butler 
PirtsBurGH, Ship and Engineer Surveyor 1. Madlanhia 
Pa. Ship Surveyor ... W. Ruddock 
Surveyors for Steel-testing | ie Hodge 
duties -|'T. Moon 


(Office, 701-2, Highland Build- 
ing, East Liberty) 


W. J. Fleming 
\T. S. MacArthur 
PoRTLAND, OREGON, including both shores 
of the Columbia River and 
all ports in Oregon .. 
Ship Surveyor |W. Lang 
Ship and Engine Sayer | J. H. Yates 
(Office, Oregon Building) woe ae Register) 
San Francisco, Ship and Engineer Surveyors 8. Blackett 
re as De a y 4 O. Batchelor 
sea Ship Surveyors... ... ...) A. P. W. McNab 
(Office, 454, California Street)( A, Bennett 
(TELEGRAMS, Freeboard) 


See, 


SeaTrLE, WAsH., with Tacoma, Port Towns- 

end and all ports in Wash~ 

ington Territory ; not in- 

cluding the Washington 

shore of the Columbia River \W. 8. P. Collings 

Ship Surveyors... ‘J. Whitehead 

Ship and Engineer sonboiiak {James Fowler 
(Office, 403-404, Globe Build- | J, Murdoch 

ing, Ist Avenue, Corner] (TeLeGRaMs, Lloyds) 
Madison Street, Seattle) 

+ Not an Exclusive Officer of Lloyd’s Register, 
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SURVEYORS—OTHER PORTS ABROAD. 


The Surveyors at the following Ports do not hold appointments as the exclusive Officers of the Society, excepting in the cases marked.* 


RUSSIA. GERMANY. 


Opessa, with Nikolaieff, Kertch, sa The Society’s surveying duties in Germany are discontinued 
Wit? , BR 
Novorossisk ay hg in consequence of the war. 


PerrograD  Shipand Engineer Sur a 
(Address, Vassili Ostroff, J.D. Eager 


Line House, 26,Lodging 5) ame eehy See) HOLLAND. 
Riea, with Windau and Libau... “| AmsTERDAM, with Veendam, Nieuwediep, > : 
Ship and Engineer Survey yor! Eduard Buchholz and neighbouring ports ... < . B. Slebe 
(Address, Bremerstrasse{ (TELEGRAMS, Surveyor) Ship and Engineer Surveyors >*H. P. Burgdorffer 
No. 9, Quart. 4, Riga) (Office, Keizersgracht,302-304, | (TELEGRAMS,Lloyd’s Register 
Amsterdam) 


| *Exclusively Officers of Lloyd’s Register. 


RorrerDAM, with Dordrecht, Schiedam, and 
NORWAY. | surrounding places, asl 
: . : Zealand sie! Tis meee *R. Leeuwenburg 
BERGEN Ship and Engineer Surveyor 8. A. Hide 
ip iy y' pa atay i ee Ship Surveyors —... hau Vuijk 
CHRISTIANIA, with a district extending from Shipand Engineer Yas ee 4 5 Std 
Fredrikshald to Lindesnes|*L. C. A. Lystad (Office, Willemskade, 17,4 ,*\* oe es 
Ship and Engineer Surveyors )*P. B. Roli Rotterdam) A. Bijlo 
oA | (TELEGRAMS,Lloyd’s Register 
(Office, Kirkegaden nr, 8,| (TELEGRAMS, Surveyor) *Exclusively Officers of Lloyd’s Register. 
Christiania) | 


*Exclusively Officers of Lloyd’s Register. 
BELGIUM. 


SWEDEN | The Society's surveying duties in Belgium are discontinued 
, in consequence of the war. 


GoTHENBURG, with a district extending 
from Strimstad to Halm- 


stad, and from Vestervik to FRANCE. 

Sélvesborg; also Frederiks- B 

havn s ...) *V. C. Biilow ORDEAUX . ‘ Arthur Donzelle 

Shipand Eng gineer Surv veyors| *G. W. Jorgensen Ship & Engineer anes L. Guette 

Ship Surveyor... ... ...\*J. H. Kay, Jr. (Office, 36, Allées d’Orléans) ‘ (TELEGRAMS, Register) 

(Office, Hertzia, Packivas- (TELEGRAMS, Surveyor) 
platsen, 2, Gothenburg) BouLOoGne Shipand ere A. F. E. Debeire 

| *Exclusively Officers of Lloyd’s Register. suR Mer (Address, 15, rue Cazin) (TELEGRAMS, Debeire) 
| 1 arene : | DuNKIRK, with Calais... 
| STOEL, eA gg tibet gee | Ship and Engineer Surve yor F. C. Morel 

: filha dais fecha (Office, rue des Pierres No.22,( (TELEGRAMS,Morel,Lloyd’s) 

intermediate ports, and Dunkirk) 


also Wisby : 
Shipand Engineer Survey yor Albert Isakson 


Assistant Ship and Engineer 


Hivre, with a district including Barfleur 
and Rouen i 


Surveyor «.. ..e| A. V. Schreil Ship Surveyor.. *M. G. Boyer 
(Address, Drottsgirden, 138, (TELEGRAMS, Shipand Eng gineer Surve yor H. P. Reid 
Katarinayiigen, Stockholm)| idoyas Register) Engineer Surveyor and 
; Assistant Ship Surveyor...| *A. Cartier 
(Office, 61, rue de la Bourse, (TELEGRAMS, Lloyd’ sRegtster) 
Havre) 
DENMARK. *Exclusively Officers of Lloyd’s Register. 
CorENHAGEN Nits vetieeete 121, *A. F. Orbech Marseruues, and all French ports on the’ 
openhagen, K.) *A.T. Poulsen Mediterranean . *A PJ 
eee eee Ship and Engineer Surveyor +a o ORES 
Ship and Engineer Surveyors *Q. H. Kruhoffer (Office, 8, rue dela République) 
* Exclusively an Officer of Lloyd’s Register. 
Ship Surveyor... ... ...) *J.A.A.C. von Rosen 
P y 1 (TELEGRAMS, Engineer) NANTES... (Office, 47, Quai de la Fosse) *L. G. G. Démarest 
*Exclusively Officers of Lloyd’s Register. *Exclusively an Officer of Lloyd’s Register. 
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SPAIN AND PORTUGAL. 


Barcetona Shipand Engineer Surveyor 1G. E. A. Muston 
TELEGE S, Muston, 
(Office, Calle de Mallorca 259) J‘ pela Lee 259) 
BInBAo *W..B. Engledow 


Ship Surveyors ... *K. Inglis, B.Sc. 


Ship and Engineer Surveyor >*1. de Mutiozabal 
(Office, Aurora Building, Calle) (TELEGRAMS, Register) 
de la Estacion, 5) 


* Exclusively Officers of Lloyd’s Register. 


Capiz Ship Surveyor ... *N. V. Kirkley 
(Office, Fermin Salvochea No, 1) 


*Exclusively an Officer of Lloyd’s Register. 


LISBON Shipand Engineer Surveyor | George Payne 
(Address, 7, T. do Caes do Tojo) ) (TauEGRamMs, Enyap) 


SEVILLE Shipand Engineer Surveyor { José Pina 


(Office, Laraiia, 12) (TELEGRAMS, Pina) 
GIBRALTAR, 


Ship and Engineer Surveyor ve Rider 
(Address, H.M. Dockyard) \(TELEGRAMs, Yard) 


GIBRALTAR 


ITALY. 
GENOA ShipandEngineer Surveyor (*Maurice Ritson 
Ship Surveyor ... *R. Stanley Rowntree 


Surveyor for Steel-testing ) » we 
ation A. S. Mantelli 
(Office, Piazza Cavour, 35) 


- *Exclusively Officers of Lloyd’s Register. 


(YELEGRAMS, Surveyors) 


TRGRORNie ae att necks eco Aes tases a 


Napres, with Messina and other ports in 
hitler tere ...| Francesco Ducoster 
Ship and Engineer Surveyor) (TELEGRAMS, 
(Address, Viale Elena No, 24,)  ° Bucosier-Hantes) 
Naples) 


AUSTRIA-HUNGARY. 
The Society's surveying duties in Austria-Hungary are discontinued 
in consequence of the war. 


MALTA. 
MALTA Ship Surveyor... ... ... ( W. 'T. Pine 
Engineer Survey yor. J. G. Liversidge 
(Address, H.M. Dockyard) (TELEGRAMS, Dockyard) 
GREECE, 
Piramus AND (residing at Piraeus) *Newman Mumford 
SYRA Ship and Engineer Surveyors { *W. W. Barnes 
(TELEGRAMS, Barnes) 


*Exclusively Officers of Lloyd’s Register. 


TURKEY. 
The Society’s surveying duties in Turkey are discontinued 
in consequence of the war. 
ROUMANIA. 
The Society’s surveying duties at Braila are discontinued 
in consequence of the war, 


CANADA. 
CHIEF SURVEYOR FOR THE bs iea 
STATES AND CANADA 
(Office, 17, Battery Place, New York) 
*Exclusively an Officer of Lloyd’s Register. 


Haurrax, N.S. Ship and Engineer Survey a John L. G. Cooke 


*James French 
(TELEGRAMS, Nymdible 


(Address, Room 37, Furness( (TeneGgRaMs, Lloyd) 
Withy Building) 
MonTREAL with a district including the 
AND QuEBEC River St. Lawrence... . 

Ship and Engineer Sur ve yor *W. J. Alderson 
(Office, 37, Board of Trade Building, 

St. Sacrament, Montreal) 
*Exclusively an Officer of Lloyd’s Register. 


Port ARTHUR, ONT. : | 


Robert Curr 
(TELEGRAMS, Curr) 


(Address, The “Observatory, 
28, Water Street) 


QueEBuC, and the River St. Lawrence. 
(See MONTREAL.) 
Sr. Joun, N.B. Ship and Engineer Surveyor C. E. Dalton 
(TELEGRAMS, Dalton) 
Toronto, Ont., with a district including 
Lake Ontario and cd 
wood, Ont. —_«.. T. B. F. Benson 
(Office, 205, Yonge ‘Street, (TELEGRAMS, Yachts) 
Toronto) 
including Victoria, Van- 
couver Island,and all ports 
in British Columbia.. : 
Ship and Engineer Surveyor /T. G. Mitchell 
(Office, 522, Seymour Street;} (TELEGRAMS, Register, 
P.O. Box 642, Vancouver Vancouver, B.C.) 
City) 


VANCOUVER 
Crry, B.C. 


NEWFOUNDLAND. 


(Office, Fisheries and aap *J. Black 


St. JoHN’s 
Department, Custom House) (TELEGRAMS, Surveyor) 


* Exclusively an Officer of Lloyd’s Register, 


PANAMA CANAL ZONE. 


Panama, including Balboa, Colon, and 
Cristobal ...  . 
Ship and Engineer Surveyor ape Lambert 


TELEGRAMS, Lambert, 
(residing at Panama; P.O. Box 11, Panama) ag cite, Pia 


Pacific, Panama) 
BRITISH WEST INDIES. 


Ship and Engineer Surveyor) A. A. McInnes 
_ (Address, Myrtle Bank Hotel){ (TELEGRAMS, Me/nnes) 


SOUTH AMERICA. 
Bana Bianca Shipand Engineer Surveyor H. Brewer 


KINGSTON 
(JAMAICA) 


(Address, Cia, Luz y Fuerzag (TELEGRAMS, Brewer, 
Ave. Colon esy. Brown) clo Bumodus) 


Buenos Ayres Shipand Engineer Surveyors, *P, I, Adie 
AND Rosario, (Office, Calle 25 de Mayo,) *J. C. G. Williamson 


158, Buenos Ayres) *A Moffat 
(TELEGRAMS, Adie) 
* Exclusively Officers of Lloyd’s Register. 
CALLAO J. J. Moses 


” (Address, Darsana, Callao) 


GEORGETOWN, Ship and Engineer Surveyor 
DEMEEARA. (Address, 12, Water Street) \A. G. Stirling 


Monte Vinno, including the ports of 
Paysandu and Sauce. 


= TELEGRAMS, Amphyl 
(Address, Calle Zabala, 1560, Monte Video) — 


t° . W. Postlethwaite 
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SOUTH AMERICA—continued. 


Punta ARENAS, Ship and Engineer Surveyor | J. Dickson 
Curl (Address, Casilla, 239) (TELEGRAMS, Dickson) 


Rio pE JANEIRO Shipand Engineer Surveyor | . 
(Address, Rua da Quitanda, H. E. Inman 
187 ; Caixa No. 563) 


* Exclusively an Officer of Lloyd’s Register. 


ALPARAISO Ship and Engineer Surveyor A. F. Smith 
(Address, Casilla 934) (TELEGRAMS, Smith, 
Pacific, Valparaiso 
EGYPT AND RED SEA. 

ADEN Ship and Engineer Surveyor | T- W. Twaddle 
(Address, Hedjuff) (TELEGRAMS, Twaddle) 

AuexanpriA Ship and Engineer ah fl 

Port Sarp 


J. Macvey 


(TELEGRAMS, Macvey) 


Ship and Engineer Surveyor 
(Address, P.O. Box 2) 


SOUTH AFRICA. 


Carr Town 
(Address, Thomson Watson’s =e so 
Buildings, Adderley Street) ELEGRAMS, Navigation) 


East LONDON (Address, Seamen’s Institute J. C. Morison 
Building, Buffalo Street) (TELEGRAMS, Register) 


Ship and Engineer “Watson R. McArthar 
¢ 


(Address, Harbour Works) (TELEGRAMS, Richardson, 


PortELIzaBETHShip and Engineer Surveyor ) H. McG. Richardson 
Harbour, Port Elizabeth) 


Port Natau  Shipand Engineer pata John Stewart 


neh coke aaa (TELEGRAMS, Thrust,Durban) 


MAURITIUS. 


(residing at Port Louis)... M. 8. McDonald 


(TELEGRAMS, JfcDonald, 
Port Louis, Mauritius) 


Mauritius 


INDIA, CEYLON, BURMAH, SIAM, AND STRAITS 
SETTLEMENTS. 


BANGKOK Ship and Engineer Surveyor T. H. Pollard 
(Office, Chartered Bank Lane) (TELEGRAMS, Pollard) 


BoMBAY 
(Office, Datoobhoy Mansions, hae s ‘ 

Wellington Lines, Mayo Road) CTAEGBAME, Sureeyor) 

* Exclusively an Officer of Lloyd’s Register. 


Shipand Engineer nan | *T). Macfarlane 


CALCUTTA 
rear Aree m3 (TELEGRAMS, Freeboards) 


* Exclusively an Officer of Lloyd’s Register. 


Shipand spe chambers G. F. Silley 


CoLOMBO Ship and Engineer Surveyor 
W. Boak 
(Address, P.O. Box 45) 
KaRracul Ship and Engineer Surveyor 


(Address, Persian Gulf Tee F. H. Jones 
graphs, Mauora, Karachi) 


INDIA, CEYLON, BURMAH, SIAM, AND STRAITS 
SETTLEMENTS—continued. 


PENANG Ship and Engineer Surveyor H. Muir 
(TELEGRAMS, Muir) 
RANGOON (Address, Lower Poozoon- |R. P. Taylor 
doung) (TELEGRAMS, Orion) 
SINGAPORE 


(Office, 2, Laidlaw Building, (TELEGRAMS, Surveyor) 
Battery Road) 


* Exclusively an Officer of Lloyd’s Register. 


Shipand Engineer uae! *H. Gilby 


EAST INDIAN ARCHIPELAGO. 


BATAVIA give oeem Misc aMe resus aks 
(Address, Nieuw Prauwen- 
veer) (TELEGRAMS 


mf P. Boon 


Mania, P.I., and ports in the Philippine | 


Islands ... . +» ++ (Winiam Swann 
Shipand Engineer Surveyor | cr ' 
(Address, 10, Calle Juan ari ti iia 
Luna ; P.O. Box 307) 


N. Powell 


(TELEGRAMS, Powell) 


SoURABAYA Ship and Engineer Surveyor B. 


HONG KONG. 


Hone Kone 
(Office, 5, Alexandra Buildings; 
P.O. es 463) _ (TELEGRAMS, Marine) 


* Exclusively an Officer of Lloyd’s Register. 


Ship and Engineer pain *)ahiis Lambert 


CHINA. 


SHANGHAI Ship ot rt *H. L. Fletcher- 


(Address, 7, Jinkee Road) (TELEGRAMS, Register) 
* Exclusively an Officer of Lloyd’s Register. 


G. B. Atkinson 


TIENTSIN Ship and Engineer Surveyor 
(Address, 35, Bristow Road) (TELEGRAMS, Burgeland) 
JAPAN. 
KoBE Ship and Engineer Surveyor \* 4, 1. Jones 
(Office, 164, Harima Machi) (TELEGRAMS, Register) 


* Exclusively an Officer of Lloyd’s Register. 


NAGASAKI 
Ship Surveyor «+ *G. D. Aitken 
(Office, 42c, Sagarimatsu) (TELEGRAMS, Register) 
* Exclusively Officers of Lloyd’s Register. 


Ship and Engineer nana *A.S. Williamson 


YOKOHAMA 
(Office, 167, Yamashita-cho ; ¢*R. Henderson 
P.O. Box 48) (TELEGRAMS, Register) 
* Exclusively an Officer of Lloyd’s Register, 


Shipiand Fn Yanashiteho 3 *J.S. Cairns 


HAKODATE 


Assistant Shinand Engineer Zenzo Sato 
Surveyor 


aoe eee eee 
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SURVEYORS AT OTHER PORTS ABROAD—continued. 


AUSTRALIA AND NEW ZEALAND. 


ADELAIDE, 8, A. (Office, Lipson Street, Port J. H. Gibbon 
Adelaide yar. Mates (TELEGRAMS, Gibbon) 


AUCKLAND, N.Z. (Office, 17, Palmerston Build- 
ings; Box 531) q 


C. C.-Plunket 


(TELEGRAMS, Replento) 


(Office, Parbury’s Buildings, (TELEGRAMS, Surveyor) 


BRISBANE, QUEENSLAND ... . if 8. Taylor 
Eagle Street) 


Curistonurcn & Lyrrevron, N.%....  ... 
(Office, a Hereford Street, Sante a 
Christchurch) — : -s 


DunepDIn, N.Z. Ship and Engineer | A. Morrison 
(Adaress, 123, High Street)} (TELEarams, Cellular) 


IPR BMAN TUE WA icc tren sc-4ces oes : 
i (adidvedt Datgety’s Buildings, + 2. B. Arundel Arist 
Cliff Street ? 


LytrE.Ton, N.Z, (See CuristcHurcH N.Z.) 


71, Fenchurch Street, London, B.C. 3. 
1st June, 1917. 


AUSTRALIA AND NEW ZEALAND—continued. 


MELBOURNE hipand Engineer Surveyor 
Rai ee ella dl geal Alexander McCowan 
VICTORIA (Office, New Zealand Cham- (TELEGRAMS, Reports) 
bers, 483, Collins Street) $F 
NEwoastLE,  Shipand Engineer Surveyor FAS 
: . A. Spen 
N.S.W. (Office, 1, Bolton Street) |" ‘rina haus spence, eo 


P 2 Barambio) 
Port Preis, 8.A., with Port Germein and 
Wallaroo ... s+» es LAlfred M. Mars 
(Address, Institute Building, ( (TELEGRAMS, Mars) 
Alexandra Street, Port Pirie) 


Sypney,N.S.W. ShipandKngi neer Surveyors 
(Office, Bank of North 
Queensland Chambers, 251, 


*A. CO. Heron 
*W. Robertson 


George Street; G.P.0O. Box (TELEGRAMS, Miramar) 
No. 333) 
* Exclusively Officers of Lloyd’s Register. 
Mra NeZinde 5... tse Sees ees --. James Tait 
WELLINGTON, Ship and Engineer Surveyor 
A. Walker 
N.Z. (Office, Bank of New South s 
Wales Chambers) (TELEGRAMS Bilge) 


LLOYD'S REGISTER OF SHIPPING. 


RULES AND REGULATIONS. 


Section 1. Tus Society, founded in 1760 and reconstituted in 1834, was established for the 
purpose of obtaining for the use of Merchants, Ship Owners, and Underwriters, a faithful and accurate 
Classification of Mercantile Shipping, and for the government of which the following Rules fand 
Regulations have been from time to time adopted. 


Section 2. A Register Book to be printed annually for the use of Subscribers, containing the 
names of the Ships with other useful information, and the Character assigned, where the vessels are 
classed by the Society ; also the names, &c., of all Ships of 100 tons gnd upwards unclassed by this 
Society. 


Section 3. Hach person subscribing the sum of Three Guineas per annum (or such other sum as 
the General Committee may fix) to be considered a Member of the Society, and entitled for his own 


use to one copy of the Register Book. 


Section 4. The subscription of Marine Insurance Companies, Public Companies or Public 
Establishments, to be Six Guineas per annum, for a single copy of the Register Book, and Three 
Guineas per annum for every additional copy supplied, unless the copies be periodically posted with 
type with additions and corrections throughout the year, in which case the subscription for each copy 
supplied will be Ten Guineas per annum. 


Section 5. In the case of other Subscribers, the subscription to be Three Guineas per annum 
for each copy, unless periodically posted with type with additions and corrections throughout the year, 
in which case the subscription will be Five Guineas per annum for each copy supplied. 


Section 6. For the convenience of Subscribers not resident in London, or whose Register Books 
are not posted, a Supplement, containing the additions to, and corrections made in, the Register Book, 
to be printed fortnightly, in such convenient form as to admit of its transmission by Post, so that such 
parties may be furnished, from time to time, with the latest and most complete information. 


Section 7. The superintendence of the affairs ot the Society to be under the direction of a 
Committee of Merchants, Ship Owners, and Underwriters (twenty-four elected in London and thirty- 
seven at the principal Outports), ten Shipbuilders and/or Engineers (elected by the General 
Committee), and any additional Members, not exceeding six, who may be elected by the General 
Committee. In addition, the Chairman, or, in his absence, the Deputy-Chairman, of the Corporation 
of Lloyd’s, and the Chairman, or, in his absence, the Deputy-Chairman, of the General Shipowners’ 
Society, for the time being, to be, ex-officio, Members of the Committee. 
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Any member (except an ex-officio member) who fails to attend any meetings of the Committee 
for a period of six continuous months, without leave of absence, shall cease to be a member, and his 
place shall be filled up in the usual way. 


Nore.—Official intimation to be given in June of each year whether the Chairman or Deputy- 
Chairman of the Corporation of Lloyd’s, and the Chairman or Deputy-Chairman of the General 
Shipowners’ Society, are to be the ex-officio members for the ensuing twelve months. 


Section 8. The General Committee reserve the right of varying or withdrawing the repre- 
sentation of Outports, and of Shipbuilders and Engineers ; also the representation of Shipbuilders, 
Engineers, Steel Makers, and F orgemasters on the Technical Sub-Committee hereinafter mentioned, 
as well as the mode of election of members. 

Section 9. 1. Six of the Members elected in London, namely, two of each of the constituent 
parts of the Committee, to go out annually by rotation, but to be eligible to be re-elected. The 
vacancies so arising to be filled up by the election of two Underwriters and one Merchant by the 
Committee of Lloyd’s, and two Shipowners and one’ Merchant by the Committee of the General 
Shipowners’ Society. 

2. Of the Members elected at the Outports twenty-one to retire at the end of four years, and 
seven of the Members elected at Liverpool and the nine Members elected at Glasgow to retire 
annually. The retiring Members are elivible for re-election. 

3. The ten Shipbuilders and/or Engineers, and any additional Members, elected by the General 
Committee to retire at the end of four years. The retiring Members are eligible for re-election. 


Section 10. The Committee to appoint Sub-Committees of Classification, to be so regulated 
that each Member of the General Committee may, in rotation, take his turn of duty thereon throughout 
the year. 


Section 11. The Committee to appoint from their own body, annually, a Chairman and Deputy- 
Chairman ; and also a Chairman or Chairmen of the Sub-Committees of Classification. 


Section 12. The Secretary, Clerks, and Servants of the Society, and the Surveyors, to be 
appointed by and be under the direction of the General Committee. 


Section 13. Special meetings to be convened by order of the Chairman, or Deputy-Chairman 
or on the requisition of any three Members. 


Section 14. All elections and appointments to be made by ballot, excepting when in the election 
of Chairman, Deputy-Chairman, or Chairman or Chairmen of the Sub-Committees of Classification, 
only one person is nominated for each office. 


Section 15. No Member of the Committee to be permitted to be present on the decision of the 
classification of any ship of which he is the owner, or wherein he is directly, or indirectly interested, 


Section 16. 1. The Committee to be empowered to make such Bye-laws for their own govern- 
ment and proceedings as they may deem requisite, not being inconsistent with the original Rules and 
Regulations under which the Society was established ; but no new Rule or Bye-law to be introduced 
or any Rule or Bye-law altered, without special notice being given for that purpose at the Meeting 
of the Committee next preceding that at which such Motion is intended to be made ; such notice to be 
inserted in the summons convening the meeting. 

2. No new Rule, or alteration in any existing Rule materially affecting the classification of Ships, 
to be applied compulsorily to vessels of which the plans have been submitted and approved before the 
expiration of six months after the date when the change has been adopted. 
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Section 17. 1. That fifteen representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters shall be admitted as members of the Technical Sub-Committee on all occasions when 
it is proposed to make alterations in the existing rules, or to frame new rules, for the construction 
of ships or machinery. 


2. That twelve representatives of Shipbuilders and Engineers shall be elected.by the following 
bodies, viz. : 
(a) The Institution of Naval Architects, London ; 
(4) The North-East Coast Institution of Engineers and Shipbuilders, Newcastle-on-Tyne ; 
and 


(c) The Institution of Engineers and Shipbuilders in Scotland, Glasgow, 
two shipbuilders and two engineers being elected by each body ; 


That two representatives of Steel Makers be elected by the Iron and Steel Institute, of whom 
one is to represent England and Wales, and the other Scotland ; also 

That one representative of Forgemasters be elected by the English and Scottish Forgemasters’ 
Association. 


3. That the representatives shall be elected for a term of four years, but in the event of any 
vacancy occurring before the expiration of this period a representative may be elected to fill the vacancy 
for the unexpired portion of the term. 


4. That those only who are actually partners in firms, or managers of joint stock companies, 
engaged in Shipbuilding, Engineering, Steelmaking, or the Manufacture of Forgings, shall be eligible 
for election. 


5. That additional members of the Technical Sub-Committee, not exceeding two, may be elected 
by the General Committee. 


6. That the Chairman of the Committee of Lloyd’s Register of Shipping, for the time being, or, 
in his absence, the Deputy-Chairman ; or, failing him, some other member of the General Committee 
shall preside at the meetings of the Sub-Committee. 


7. That the representatives of Shipbuilders, Engineers, Steel Makers, and F orgemasters shall 
have the same rights and powers as the other members of the Sub-Committee in speaking and voting 
at the meetings of the Sub-Committee at which they are entitled to be present. 


8. That it shall be open to representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters to propose alterations in, or additions to, the Rules for the construction of ships or 
machinery ; and that notice of all such proposals shall be sent in writing to the Secretary. 


9. That meetings of the Sub-Committee shall be convened as often and at such times as may 
appear necessary to the General Committee, but there shall be at least two meetings in the year, though 
not necessarily one in each six months. 


10. That every meeting shall be convened by notice from the Secretary at least one month before 
the date of meeting ; that the meetings shall, whenever practicable, be arranged for Tuesday afternoons; 
that notice of matters proposed to be brought before the Sub-Committee by members shall be sent to 
the Secretary not less than fourteen days before the meeting, and the Secretary shall, as soon as possible 
thereafter, send to each member an agenda paper. 
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11. That the recommendations of the Sub-Committee shall be reported to the General Committee, 
who will refer them for consideration to a Special Meeting of the General Committee, as required by 
Section 16 of the Rules. 


12. That in the event of eight representatives of Shipbuilders, Engineers, Steel Makers, and 
Forgemasters, actually voting together on any question, and nevertheless failing to obtain a majority of 
the Sub-Committee, it shall be open to them to present a minority report to the General Committee. 


13. That the General Committee reserve to themselves the right of varying, adding to, or 
rescinding, at their discretion, any or all of the foregoing Rules. 


Section 18. All Reports of survey to be made in writing by the Surveyors according to the 
form prescribed, and submitted for the consideration of the General Committee, or of the Sub- 
Committees of Classification ; but the character assigned by the latter to be subject to confirmation by 
the General Committee. ; 


Section 19. 1. The reports of the Surveyors, and all documents and proceedings relating to the 
classification of ships are to be carefully preserved and to be open to the inspection of the Owners, but 
no other person or persons are to have access to such documents except with the written consent of the 
Owners and under the direction of the Chairman, or Deputy-Chairman. 


2. Copies of the original reports (if the ships be already classed, but not otherwise), so far as 
relates to the dimensions, scantlings, fastenings, and materials, in cases where the correctness of the 
reports in these particulars is certified by the builders, are granted on application. 


Section 20. Foreign ships, and ships built in the British possessions abroad where there is not 
a Surveyor (see also Section 52 of the Rules for Wood Vessels), to be surveyed on their arrival at a 
port to which a Surveyor has been appointed ; but a due regard is to be had to the circumstance of 
such vessels having been exempted from supervision while building, and the Character to be assigned 
to them is to be regulated according to their intrinsic quality and from the best information the 
Committee can obtain. 


Section 21. In every case in which the Character assigned to a ship may be proposed, on survey, 
to be reduced, notice is to be given in writing to the Owner, Master, or Agent, with an intimation that 
if the reduction be objected to, the Committee will be ready to direct a special survey, on the Owner, 
Master, or Agent agreeing to pay the expenses attending the same, provided on the said survey there 
shall appear sufficient ground for the proposed reduction. 


Section 22. 1. When the Surveyors consider repairs to be requisite, they are respectfully to 
communicate the same in writing to the Owner, Master, or Agent, and if such repairs be not entered 
upon within a reasonable time, a corresponding report is to be made, as soon as possible, to the 
Committee for their decision thereon. 


2. All repairs of Ships or Machinery required at Ports where there is a Surveyor to this Society, 
in order to their obtaining a Character in the Register Book, or to their retaining the Characters 
assigned to them therein, must be carried out under the inspection, and to the satisfaction of the 
Society’s Surveyors. Ships or machinery repaired at Ports where there is no Surveyor to this Society 
must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 
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Section 23. Parties considering the repairs suggested by the Surveyor to be unnecessary or 
unreasonable may appeal to the Committee, who will direct a special survey to be held ; but should 
the opinion of the Surveyor be confirmed by the Committee, then the expense of such special survey is 
to be paid by the party appealing. 


Section 24. The Surveyors to the Society not to be permitted (without the especial sanction 
of the Committee) to receive any fee, gratuity, or reward whatsoever for their own use or benefit, for 
any service performed by them in their capacity of Surveyors to this Society, on pain of immediate 
dismissal. 


Section 25. The Surveyors will be directed to attend on Special Surveys of ships or machinery 
while building or under damage or repair, when required by Merchants, Shipowners, or Underwriters ; 
the charge for which is to be regulated according to the nature and extent of the service performed. 
Tn all cases, the application for the assistance of the Surveyors must be made in writing addressed 
to the Secretary. 


Section 26. While the Committee use their best endeavours to ensure that the fanctions of 
the Society are properly executed, it is to be understood that neither the Committee nor the Society 
are under any circumstances whatever to be held responsible for any inaccuracy in any report or 
certificate issued by the Society or its Surveyors, or in any entry in the Register Book or other 
publication of the Society, or for any error of judgment, default, or negligence of the Surveyors, or 
other Officers or Agents of the Society. 


FUNDS. 


Section 27. The Funds to be under the authority and control of the Committee, and a state- 
ment of the Receipts and Expenditure to be annually printed for the information of the subscribers. 


Section 28. The following Fees to be charged to the Owners of ships prior to their vessels 
being classed and registered in the book :— 


Ciassinc FrEs. 


For First Entry ‘Yy se Class in the es Book. 

For each Ship under 200 tons ... %. , x + £ 
Ditto of 200 and under 500 tons . 
Ditto of 500 4 1,000 , 
Ditto of 1,000 ,, 2,000 ,, 
Ditto of 2,000 and upwards.. 


a 


ot em © bo 
— a — a — a — a) 
oo coc © 


For First Entry of Notification “LMC” in the Register Book. 
For each Ship under 100 nominal AP.... 46 St i wee £1 0 0 


Ditto of 100 and under 300 HP. ... 
Ditto of 300 and above 


co bo 
Oo 
Oo 


SPECIAL SURVEYS. 

Section 29. 1. For ships built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark *#) :—1s. per ton for the first 1,000 tons ; 6d. per ton for every ton 
from 1,001 tons to 10,00U tons ; 4d. per ton for every ton from 10,001 tons to 20,000 tons ; and 
2d. per ton for every ton beyond 20,000 tons. No fee to be less than £7 Os. Od. 


a2 
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2. For engines and boilers built under the special superintendence of the Surveyors (to entitle 
them to the distinctive mark * in red) :—three shillings per horse-power for the first 200 horse-power ; 
one shilling for each horse-power from 201 to 1,000; 6d. for each horse-power from 1,001 to 3,000 ; 
and 3d. for each horse-power beyond 3,000. No fee to be less than £8 0s. Od. 


The following rule is to be used for determining the Nominal Horse power of Steam Engines in 
regulating the fees for their survey, viz. :— 


2 
eee +340 ax yeast 


1000 \ 100 +15 =) where the boiler pressure is below 160 lbs. 


P +590 eet 


1500 \ 00 tis =) where the boiler pressure is 160 lbs. or above. 


If the boilers are fitted cee Forced Draught or Induced Draught appliances, 


then a is to be taken instead of 7 = 


where Dp = diameter of L.P. ee in inches, 
Ss = stroke in inches, 
H = heating surface in square feet, 
Pp = working pressure in lbs. per square inch. 


The square feet of heating surface represented by u will comprise the surfaces 
of the tubes, of the back tube plate or plates, and of the furnace and combustion 
chamber plating down to the level of the fire bars. 


The (alone rule is to be used for megs the Nominal Horse Power of Diesel ngies in 
regulating the fees for their survey, viz. 
N <0 / 8 
NH =——_.,—~—_ in the case of single-acting engines of the 


80 4 cycle type, 
Ge aa Ba S 
Se in the case of single- -acting engines of the 
2 bbls type, and 
N x pa/'s 
Ska gpr P in the case of double-acting engines of the 


2 cycle type, 


where D = diameter of cylinder in inches, 
S = stroke of piston in inches in ordinary reciprocating engines, 
= twice the stroke of piston in the case of engines of the “ Junker ” type, 
N = number of cylinders. 


For the survey and testing of steam boilers fitted in Diesel Engined vessels additional fees will be 


charged in accordance with the Society’s usual scale. 


3. For the survey and testing of each Donkey Boiler in steam-engined vessels, a fee of two guineas 
will be charged. 
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4. No charge will be made for occasional or docking surveys, at ports in the United Kingdom. 


For the survey of damage repairs essential to the continuation of class (whether a special damage 
report be required or not), for the survey of repairs due to wear and tear when they are of an extensive 
character, for surveys with a view to the re-instatement of class, and for the survey of alterations in 
the structure of a vessel, a fee will be charged according to the nature and extent of the services 
performed. 


For all surveys held at Foreign ports a fee will be chargeable according to the nature and extent of 
the services rendered. 


5. SPECIAL PERIODICAL SURVEYS, Nos. 1, 2, and 3. 


For the special periodical surveys of Iron and Steel Vessels, when such surveys are held by the Society's 
exclusive Surveyors in the United Kingdom. : 


8.8. No. 1. 8.8. No. 2. 8.8. No. 3. 
£ s £ s #8. 
For Vessels under 150 tons gross 1 0 1 10 30 
” 7 200 ” 1 10 2 0 3 10 
ss 10 SEQ: 2 0 2 10 4 0 
” ” 800 ” 2 10 5 10 4 10 
s 5 400 “c 3 0 4 0 5 0 
ie as 3 10 4 10 6 0 
+ » 1,200 5 4 0 5 0 ie 20 
Bs » 1,800 as 4 10 5 10 8 0 
+ » 2,000 os 5 0 6 0 2) 0 
" 500 TY 5 c. o S 1G 6 10 10 0 
5 of 38,500 ' and above ... 6 0 7 0 10 0 
SPECIAL PERIODICAL SURVEYS OF MACHINERY. 
Held at the Special Surveys, Nos. 1, 2, and 3. 

For each Ship under 50 nominal HP. ... ssc a tt ies £2 0 0 

os «AB i Be ee ee ee ee 210 0 

. 100 i oe a a, ee 310 0 

p » 150 “d age Sache en” meee ae 400 

” » 200 ‘9 nae ave f “pe as 410 0 

” » 300 ‘5 oe Pr th 1 see 5 0 0 

$5 of 300 t and above ... <- ae pon 510 0 

SPECIAL ANNUAL SURVEYS OF BOILERS. 
To be held when and after the Boilers are six years old. 

For each Ship having 1 boiler ats He oe ‘ £1 0 0 
And for each additional boiler (including the donkey boiler) ... =i 010 O 
But the fee in no case to be more than ... bee se ee +e ae 
For survey of donkey boiler of sailing vessels ... me rs “e Pea nO 


6. For Surveys for Restoration, Continuation, or the character A in Red, and in cases where the 
caulking of ships is superintended and tested by the Surveyors a charge will be made according to the 
nature and extent of the services rendered. 
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7. All repairs which may be required on the Surveys above referred to, must be performed under 
the superintendence of the Society’s Surveyors. (See also Section 22.) 

8. In all cases where travelling expenses are incurred by the Surveyors in connection with the 
above services, they are to be defrayed by the parties interested in the same. 


Section 30, The class of a vessel is liable to be withheld, or, if already granted, may be 
withdrawn or expunged from the Register Book in the case of non-payment of any fees or expenses 
chargeable on account of such vessel. 


Section 81. Certificates of Classification, signed by the Chairman, Deputy-Chairman, or 
Chairman of the Sub-Committee of Classification, and countersigned by the Secretary, will be granted 


on application. 


FREEBOARD. 

Section 32. Fees for the Survey for, and assignment of, Freeboard. 
Vessels Youd 
For Vessels under 300 tons gross... seat) oseye ol le £4 0 0 
_ ne of 300 tons and under 1 000 as gTOSS.. 225 0 60) 20 
ae . 1,000 ,, a 2,000 a3 3 558 0 10° 30 0 
E ro 2,000 ,, 35 8,000 +t costes cag. Epa () 13 0-0 
» of 8,000 ,, s 4,000 53 Pyeeeerre Seiie qived!) EG 
" fr 4,000 ,, + 5,000 a 626m 0 L394 OidO 
5,000 ,, + 6,000 = «Gio a1 yak 0 
: pe Ge 6,000 af 7,000 . ; : So coma 23 0 0 
. » every additional 1 000 tons gross yee eee ee Nil ZL 100 


Section 38. Rules for Steel Ships, 5s.; if for Wood Ships and Composite Ships, 5s. 


GENERAL REGULATIONS 


RELATING TO THE 


CLASSIFICATION OF STEEL VESSELS. 


1. Classification. 1. General.—Steel vessels built in accordance with the Society’s Rules and 
Regulations, or with alternative arrangements equivalent thereto, will be classed 100A so long as they 
are found, upon careful annual and periodical survey, to be in a fit and efficient condition for the safe 
conveyance of dry and perishable cargoes. Vessels which do not fully satisfy the requirements for the 
100A class may, if the Committee approve, be classed 90A. 

Deviations from the Rules will be allowed, provided they are submitted to the Committee and 
considered by them to be equivalent to the requirements of the Rules. The Builder is required to obtain 
the Owners’ sanction to such deviations, when the Committee deem it to be necessary. 


2. Classes for Special Trades.—Vessels which are intended for special trades or purposes, and 
which are considered by the Committee to be fit for the contemplated employment, will be classed A 
without a numeral prefixed, provided all the details of the proposed scantlings and arrangements are 
submitted to the Committee and approved by them, and provided the Rules are otherwise complied 
with. To the class A, in such cases, will be affixed notations showing the particular trades or 
purposes for which the vessels are intended, thus :-- A “For river purposes only”; A “ For tug 
purposes” ; A “ Fishing Smack” ; A “ For channel purposes” ; &c. In the cases of vessels intended 
for channel purposes, the particular channel will be defined thus: “Bristol Channel,” “ Irish Channel,” 
“ English Channel,” “ Newhaven—Dieppe,” «c. 


Vessels built in accordance with the “ Rules for the construction of vessels intended to carry oil in 
bulk,” or that may be classed by the Committee for that purpose, will have the following notation 
inserted under their class in the Register Book—“ Carrying petroleum in bulk.” 


3. Vessels classed ‘‘with freeboard.”—In the cases of awning or shelter deck steamers and channel 
steamers, and, in such other cases as the Committee may consider necessary, it is a condition of 
classification that a minimum freeboard shall be submitted to and approved by the Committee. In 
such cases the words “ with freeboard ” will be inserted under the character in the certificates of class 
and in the Register Book, and the freeboard must be marked on the vessel’s sides in the manner shown 
by the diagrams printed. at the end of the Rules. 

Whenever the character of a vessel to which a minimum freeboard has been assigned as a condition 
of classification is for any reason withdrawn or expunged from the Register Book, the record of 
freeboard will be omitted on the next reprint of the Register Book, unless the character has been 
previously reinstated. 


2. Submission of Plans.—In all cases in which it is intended to build vessels for classification 
in the Register Book, sketches of midship section and profile, with deck and other plans, showing the 
proposed dimensions, scantlings and arrangements, must in the first place be submitted by the builders 
through the local Surveyors, for the approval of the Committee. 
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8. Special Survey during Construction. —Vessels intended for-classification in the Register 
Book are to be built under the Society’s Special Survey, and vessels so built will be entitled to the 
distinctive mark + in the Register Book. 


During the progress of construction, from the laying of the keel to the completion of a vessel, it is 
the duty of the Surveyors to examine the material and workmanship in order to ensure that the 
requirements of the Rules and the approved plans are satisfactorily carried out. The Surveyors are 
required to point out as early as possible anything that is objectionable, or that is not in accordance 
with the Rules or with the plans approved by the Committee for the particular vessel. 


4. Vessels not built under Survey.—The requirements of the Committee in cases in which 
it may afterwards be desired that vessels which have not been built under the Society’s survey should 
be assigned classes in the Register Book are set forth on page 61, 


5. Engines and Boilers. 1. General.—The engines and boilers of steam vessels intended for 
classification, or already classed, in the Register Book, must be constructed under the Society’s Special 
Survey. Appropriate records will be made in the Register Book in red ink, as follows, viz. :— 
LMC. 6,17 (Lloyd’s Machinery Certificate, June, 1917); -KN.E.&B. 6,17 (New Engines and Boilers, 
June, 1917) ; N.E. 6,17; or ENB. 6,17, The requirements relating to the construction and survey 
of engines and boilers, are set forth on pages 75 to 88. 


*. Novel Types, &c.—In cases in which the engines or boilers are of novel description, or in which 
experience has not sufficiently shown the safety of the principle or mode of application involved, the 
words “ Machinery Experimental,” or “ Boiler Experimental,” will be inserted under the class of the 
vessel in the Register Book ; but if, in the opinion of the Committee, the engines or boilers are so far 

- inefficient as to imperil the vessel’s safety, no class will be assigned. 


6. Equipment.—The figure 4 placed after the character assigned to a vessel, thus - 100A will 
denote that the vessel’s equipment is in good and efficient condition and otherwise in accordance with 
the requirements of the Rules. In cases in which the requirements of the Rules as to equipment have 

| not been complied with, or in which the equipment is found to be insufficient in quantity or defective 
in quality, a line will be inserted in place of the figure 4, thus 100A—. 


} 7. Date of Build.—In all cases of vessels built under special survey, the date of the completion 

Hi of such survey will be taken as the date of build of the vessel, provided the survey be completed within 

\ ; six months of the date of launching for vessels not exceeding 10,000 tons gross, nine months for 

| vessels above 10,000 tons and not exceeding 20,000 tons gross, and twelve months for vessels 
above 20,000 tons gross. When, however, the special survey is not completed within the period 

‘allowed, the date of build will be taken as Six, nine, or twelve months after the date of launching, as 
the case may be. 


8. Periodical Special Surveys. 1. Genera/.—To entitle steel vessels to retain the characters 
assigned to them in the Register Book, they are required to be subjected to the Periodical Special 
Surveys, designated No. 1, No. 2; and No. 3 (the requirements for which are set forth at pages 13 to 
18). These surveys severally become due, in the cases of vessels classed 100A or 90A at 4 years, 
8 years, and 12 years respectively from the date of build, and subsequently at the expiration of like 
periods from the date recorded in the Register Book of the previous Special Survey No. 3. Should a 
vessel at any time be submitted to Special Survey No. 3 before being 12 years old, the Special Surveys 


| : ‘ . —— Ct 
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subsequently required will be Nos. 1, 2 and 3, at 4 years, 8 years, and 12 years, respectively from the 
date recorded in the Register Book of such Special Survey No. 3. 


2. Vessels classed for special trades.—Vessels classed A for special purposes are required to be 
subjected to Special Surveys Nos. 1, 2, and 3 (the requirements for which are set forth at pages 138 to 
18), at 3 years, 6 years, and 9 years, respectively, from the date of build, and at the expiration of like 
periods from the date recorded in the Register Book of the previous Special Survey No. 3. 


3. Surveys held in anticipation.—In cases in which it may suit the convenience of the owners, 
the Special Surveys No. 1 and 2 may be held at any time within twelve months previous to the dates 
at which they severally become due, and the Special Survey No. 3 may be held at any time before 
the date at which it becomes due. 


4. Period allowed for completion of surveys.—In cases in which it is inconvenient to owners to 
fulfil all the requirements of either of the Periodical Special Surveys at the prescribed time, part only 
of the survey need be then carried out, provided the remainder of ‘the survey be completed within 
twelve months from the date at which it became due. When a special survey is only partly held, the 
Surveyors must give the owners or their agents written notice of the parts not surveyed, and report 
the facts to the Committee. 


5. Record of Periodical Special Surveys in Register Book.—Vessels which have satisfactorily 
passed any of the Periodical Special Surveys will have notations made against their names in the 
Register Book indicating the survey and the date at which it was held thus :—ssNo.1-17, ssNo.2-17, 
ssNo.3-6,17, 2ndssNo.3-6,17. In cases in which Special Surveys are not completely carried out at 
one time, the date of Special Survey recorded in the Register Book will be the date of the survey at 
which the principal part of the requirements are complied with. 


6. Engines and Boilers.—Particulars of the requirements for, and of the records made in the 
Register Book concerning the periodical survey of the engines and boilers of steam vessels, and of the 
donkey boilers of sailing vessels, are set forth at pages 87 and 88. 


9. Occasional Surveys.—All vessels are subject to Annual, or Occasional, Surveys when 
practicable. The requirements in respect of such surveys are set forth at page 18. 


10. Survey of Repairs.—All repairs of vessels, engines and boilers that may be required at 
ports where there is a Surveyor to the Society, in order that the vessels may retain their characters in 
the Register Book, must be carried out under the inspection and to the satisfaction of the Society’s 
Surveyor. When such repairs are effected at a port where there is no Surveyor to this Society, the 
vessel must be surveyed by one of the Society’s Surveyors at the earliest opportunity. 


When the Surveyors consider repairs to be requisite, they are respectfully to communicate the 
same in writing to the owner, master, or agent ; and, if such repairs be not entered upon within a 
reasonable time, a corresponding report is to be made, as soon as possible, to the Committee for their 
decision thereon. 


11. Notice of Surveys.—Whilst the Society’s Surveyors are required to attend for the purpose 
of holding surveys in their district, the duty of giving notice when the attendance of the Surveyors is 
required to carry out Periodical Special Surveys or to supervise repairs rests with the owners, master, 
or agents. If such notice is not given, and the requisite surveys are not carried out, the characters of 
vessels are liable to be expunged from the Register Book. 


——————— 
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12. Appeal from Surveyor’s recommendations. — Interested parties considering the 
recommendations of the Society’s Surveyors, as to the construction or repair of a vessel, to be in any 
case unnecessary or unreasonable, are entitled to appeal to the Committee, who will direct a special 
survey to be held ; but should the opinion of the Surveyor be confirmed by the Committee, the expense 
of such special survey is to be paid by the party appealing. 


18. Certificates of Class. 1. General. — Certificates of first entry of classification, and 
certificates of character upon subsequent completed surveys on vessels, engines, and boilers, signed by 
the Chairman, the Deputy-Chairman, or the Chairman of the Sub-Committees of Classification, and 
countersigned by the Secretary, will be granted on application. 


2. Provisional Certificates.—If the hull of a steamer has been built in accordance with the 
Rules, and a satistactory report has been received from the Society’s Surveyors, a provisional certificate 
will be issued, if desired, stating the class to which the vessel will be entitled when the engines and 
boilers have been fitted on board in accordance with the Rules, and the Committee’s requirements 
otherwise complied with. 


14. Reconsideration of Class.—If, upon survey of any vessel, material reduction is found to 
have taken place in the thickness of the plating and angles, the classification of the vessel will be 
reconsidered by the Committee. In every case in which the class assigned to a vessel is proposed to be 
reduced, notice is to be given in writing to the owner, master, or agent, with an intimation that if the 
reduction be objected to, the Committee will be ready to direct a special survey, if the owner, master, 
or agent agrees to pay the expenses attending the same, provided on the said special survey there shall 
appear sufficient ground for the proposed reduction. 


15. Withdrawal of Class. 1. Non-compliance with Rules. — When the Rules as regards 
surveys on the hull, engines or boilers of a steam vessel, or on the hull, masts, spars, or rigging of a 
sailing vessel have not been complied with, so that the vessel is not entitled to retain her class in the 
Register Book, the character will be expunged with a red line, under which the date of such with- ° 
drawal of class will be recorded. 


2. Reported defects.—When it is found from reported defects in the hull, engines or boilers of 
a steam vessel, or in the hull, masts, spars, or rigging of a sailing vessel, that the vessel is not entitled 
to retain her class in the Register Book, the character will be expunged with a black line under which 
the date of such withdrawal of class will be recorded. 

3. Owner's request.—When the class of a vessel is withdrawn from the Register Book by the 
Committee in consequence of a request from the owner, the fact will be indicated by the insertion of 
three dots (...) in column 7 of the Register of steam vessels and column 8 of the Register of 


sailing vessels. 


4. Infringement of conditions as to minimum freeboard.—If any vessel, to which a minimum 
freeboard has been assigned as-a condition of classification, proceeds to sea with a less freeboard 
than that approved by the Committee, or if the freeboard mark is placed higher on the vessel’s 
sides than the position assigned by the Committee, the vessel’s class will be liable to be expunged 
from the Register Book. 
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PERIODICAL SPECIAL SURVEYS 


OF 


STEEL VESSELS. 


SPECIAL SURVEY No. 1. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made ; and the holds and peaks are to be cleared for examination. 


9. The limber boards and ceiling equal to not less than two strakes fore and aft on each side are 
to be removed, one such strake being taken from the bilges. Where the ceiling in the flat of bottom is 
fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges are to be removed. 
At second and subsequent Special Surveys No. 1, additional ceiling is to be lifted at other parts of 
the vessel where deemed necessary by the Surveyor to enable him to satisfy himself as to the condition 
of the vessel. : 


8. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers in the engine and boiler spaces are to be cleaned out, 
so as to allow of these parts being properly examined. 


4. The framing and both surfaces of outside plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given annually to the examination of the ash shoots 
and the shell plating in way of the opening. 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, 
the removal of this coating may be dispensed with provided it be carefully inspected, tested by beating 
or chipping, and found sound and adhering satisfactorily to the steel. 


6. If the vessel has a double bottom, the ceiling is to be removed therefrom and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. Where peak tanks or other 
_ deep water ballast tanks are fitted, their watertightness is to be tested by a head of water not less than 
8 feet above the crown of the tank. All water ballast tanks are to be cleaned out, to admit of their 
being properly examined inside. 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 34 inches to 
2% inches, 3 inches to 2} inches, it is to be renewed. If, however, such deck is found on survey to be 
in good condition, the case will, upon application, receive the consideration of the Committee. 
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8. The anchors are to be examined and placed in good condition, and when a vessel is undergoing 
Special Survey No. 1, after having passed Special Survey No. 3, the chain cables are also to be 
ranged for inspection; any length of chain cable which is found to be reduced in mean diameter 
at its most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed; the 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently stripped 
for examination, unless this requirement was carried out at the previous Periodical Special Survey. 


9. The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found, or placed, in good and efficient condition. At second and subsequent Special Surveys No. 1, the 
mast and bowsprit wedging is to be removed, unless the plating of iron or steel masts and bowsprits is 
doubled in way of the same. 


10. The hatches are to be examined in position at the hatchways, and, if defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, watertight doors, and air and sounding 
pipes are to be carefully examined, and the condition of the same is to be stated on the Surveyor’s 
report. The Surveyor must see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 1 if the limbers and hatches are removed and the 
vessel is examined in way of the same. At all subsequent Special Surveys No. 1, in addition to the 
above, sufficient lining is to be removed in each of the chambers to admit of the framing and plating 
being exposed to satisfy the Surveyor of their general condition, subject to such modifications as may be 
accepted by the Committee, upon application in each particular iastance. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing vessels must be 
examined and favourably reported on by the Society’s Engineer Surveyors. For Periodical Surveys of - 
engines and boilers, see pages 87 and 88. 


SPECIAL SURVEY No. 2. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway, proper 
stages are to be made ; and the holds and peaks are to be cleared for examination. 


2. The limber boards and ceiling equal to not less than three strakes fore and aft on each side are 
to be removed, one such strake being taken from the bilges. Where the ceiling in the flat of bottom is 
fitted in hatches, the whole of the hatches and one strake of ceiling at the bilges are to be removed. 
At second and subsequent Special Surveys No. 2, additional ceiling is to be lifted at other parts of the 
vessel where deemed necessary by the Surveyor to enable him to satisfy himself as to the condition of 
the vessel. 


3. The coal bunkers of steam vessels are to be cleared for examination, and ceiling is to be 
removed as in the holds. The bilges and limbers in the engine and boiler spaces are to be cleaned out, * 
so as to allow of these parts being properly examined. 


4. The framing and both surfaces of outside plating are to be exposed, and cleaned and coated 
where necessary. Special attention should be given annually to the examination of the ash shoots 
and the shell plating in way of the opening. 
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5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with provided it be carefully inspected, tested by beating or 
chipping, and found sound and adhering satisfactorily to the steel. 

6. If the vessel has a double bottom, the ceiling is to be removed therefrom, and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. Where peak tanks or other 
deep water ballast tanks are fitted, their watertightness is to be tested by a head of water not less than 
8 feet above the crown of the tank. All water ballast tanks are to be cleaned out, to admit of their 
being properly examined inside. 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 34 inches to 24 inches, 
8 inches to 24 inches, it is to be renewed. If, however, such deck is found on survey to be in good 
condition, the case will, upon application, receive the consideration of the Committee. 


8. The chain cables are to be ranged for inspection, and the anchors examined and put in good 
working condition ; any length of chain cable which is found to be reduced in mean diameter at its 
most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed. The 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently 
stripped for examination, unless this requirement was carried out at the previous Periodical Special 
Survey. 


9. The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found, or placed, in good and efficient condition. At second and subsequent Special Surveys No. 2, 
the mast and bowsprit wedging is to be removed, unless the plating of iron or steel masts and 
bowsprits is doubled in way of the same. 


10. The hatches are to be examined in position at the hatchways, and, it defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, water-tight doors, and air and sounding 
pipes are to be carefully examined, and the condition of the same is to be stated on the Surveyor’s 
report. The Surveyor must see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel in 
way of the insulation was examined by the Society’s Surveyors at the time such insulation was fitted, it 
will be sufficient at the first Special Survey No. 2 :f the limbers and hatches are removed and the vessel 
is examined in way of the same. At all subsequent Special Surveys No. 2, in addition to the above, 
sufficient lining is to be removed in each of the chambers to admit of the framing and plating being 
exposed to satisfy the Surveyor of their general condition, subject to such modifications as may be 
accepted by the Committee upon application in each particular instance. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing vessels must be 


examined and favourably reported on by the Society’s Engineer Surveyors. For periodical Surveys of 
engines and boilers, see pages 87 and 88. 


SPECIAL SURVEY No. 38. 
To BE HELD BY TWO SURVEYORS, ONE AT LEAST TO BE AN OFFICER OF THE SOCIETY. 


1. The vessel is to be placed on blocks of sufficient height in a dry dock or on a slipway ; proper 
stages are to be made ; and the holds and peaks are to be cleared for examination, 


- being properly examined inside. 
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2. All close ceiling is to be removed, so that the flat of bottom may be thoroughly examined. The 
whole of the frames, stringers, hooks, floor-plates, keelsons, engine and boiler bearers, ends of beams, 
water-tight bulkheads, rivets and inner surfaces of the outside plating are to be exposed. Where side 
lights are fitted, the condition of the plating in way of the same is to be ascertained, In iron and steel 
steam trawlers and other fishing vessels in which close ceiling is fitted at the sides of the holds above 
the bilges, provided a strake of this close ceiling be removed at the upper turn of bilge and another at 
the upper part of the side of the vessel, right fore and aft of the holds on both sides, and the condition 
of the iron or steel work of the shell plating, frames, reverse frames, &c., is found to be satisfactory, the 
removal of the remainder of the close ceiling above the bilges may be dispensed with. Whenever the 
close ceiling of these vessels is renewed, the Surveyor should report upon the condition of the iron or 
steel work in way of same. 


3. The coal bunkers of steam vessels are to be cleared for examination and all ceiling is to be 
removed as in the holds. The bilges and limbers in the engine and boiler spaces are to be cleaned out, 
so as to allow of these parts being properly examined. 


4, All rust is to be cut or beaten off the steel and iron throughout the vessel. The planksheers 
and waterways, if of wood, are to be scraped bright. When the vessel is thus prepared, the Surveyors 
are to satisfy themselves thoroughly as to the condition ot the plating. Special attention should be 
given annually to the examination of the ash shoots and the shell plating in way of the opening. Ifthe 
Surveyors deem it necessary, the thickness of the plating is to be ascertained by drilling holes in parts 
to be indicated by them, and in such cases a detailed statement of the thicknesses is to be included 
in the Surveyors’ report. Any parts that are found defective, or materially less in substance than is 
required by the Rules, are to be removed and replaced with proper materials, equal in substance and 
quality to that used in the original construction of the vessel. All the scaled or chipped surfaces of the 


iron and steel are to be recoated. The planksheers, waterways, flat of decks and their fastenings, are 
also to be examined and made good where necessary. Where the deterioration in thickness, is wide- 


spread, and it is not deemed advisable by the owner to renew the material, a detailed report is to be 
made by the Surveyors, and the class of the vessel will be reconsidered by the Committee, 


5. In cases in which the inner surface of the bottom plating is coated with cement or asphalt, the 
removal of this coating may be dispensed with provided it be carefully inspected, tested by beating or 
chipping, and found sound, and adhering satisfactorily to the steel, 


6. If the vessel has a double bottom, the ceiling is to be removed therefrom and the efficiency of 
the tanks tested by a head of water to the height of the light water-line. “Where peak tanks or other 
deep water ballast tanks are fitted, their-watertightness is to be tested by a head of water not less than 
8 feet above the crown of the tank, All water ballast tanks are to be cleaned out, to admit of their 


7. When a deck originally required to be 4 inches thick is worn to 3 inches, 3} inches to 23 inches, 
3 inches to 2} inches, it is to be renewed. If, however, such deck is found on survey to be in good 
condition, the case will, upon application, receive the consideration of the Committee. 


8. The chain cables are to be ranged for inspection, and the anchors examined and put in good 
working condition ; any length of chain cable which is found to be reduced in mean diameter at its 
most worn part to the extent indicated on the backs of Tables 30 and 31, is to be renewed. The 
windlass, if of wood, is to be unhung, where necessary, and its wood linings are to be sufficiently 
stripped for examination, unless this requirement was carried out at the previous Periodical 
Special Survey. 
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9. The masts, spars, and general equipment of steam and sailing vessels must be examined and 
found ‘or placed, in good and efficient condition. All mast and bowsprit wedging is to be removed, 
whether the plating of iron or steel masts and bowsprits is doubled in way of the same or not. Iron 
or steel masts, bowsprits, and yards are to be carefully tested by hammering ; and if the plates are 
considered by the Surveyors to be materially wasted at any part, the thickness is to be ascertained by 
drilling. In sailing vessels, the standing rigging is to be lifted and the service and parcelling stripped 
off the nips, bends, and splices for examination ; if, however, the rigging has been recently lifted, 
particulars of the case are to be submitted for the consideration of the Committee. The bobstay pins, 
the deadeyes, and rigging screws to the whole of the standing rigging, also all bolts or pins and 


fittings, are to be carefully examined. 


10. The hatches are to be examined in position at the hatchways, and, if defective, are to be 
renewed or made good. 


11. The steam steering engine and its connections, the steering rods, chains, blocks, rudder 
quadrant, tillers, steering gear, windlass, pumps, sluice valves, watertight doors, and air and sounding 
pipes are to be carefully examined, and the condition of the same is to be stated on the Surveyors’ 
report. The Surveyors must see that doubling plates are fitted under all sounding pipes. 


12. Where holds are insulated for the purpose of carrying frozen or chilled meat, and the vessel 
in way of the insulation was examined by the Society’s Surveyors at the time such insulation was 
fitted, the limbers and hatches are to be lifted, and enough lining is to be removed in each of the 
chambers to admit of the framing and plating being exposed to satisfy the Surveyors of the general 
condition of the same. 


13. The engines and boilers of steam vessels and the donkey boilers of sailing yessels must be 
examined and favourably reported on by the Society’s Engineer Surveyors. For Periodical Surveys of 
engines and boilers, see pages 87 and 88. 


Second and subsequent Special Surveys No. 3.—Additional Requirements. 


1. The Surveyors are to ascertain whether the scantlings of the vessel are satisfactorily maintained 
in all parts. 


2. In steamers, the inside of the bunkers and the parts in way of the boilers are to receive the 
Surveyors’ particular attention, in view of the special liability of these parts to deterioration. 


3. The outside plating is to be drilled at such parts as the Surveyors may consider necessary to 
satisfy themselves as to its thickness, the number of holes drilled on each side of the vessel being in 
no case less than three in each strake of plating not covered with cement. All paint as well as rust 
is to be entirely removed before the plates are gauged, and the actual thicknesses at all parts drilled 
are to be correctly ascertained and stated on a sketch which is to accompany the Surveyors’ report. 


4. The plating in way of cement in the bottom need not be drilled, provided the cement be found 
to be adhering satisfactorily to the plating, and the Surveyors consider drilling at this part unnecessary. 


5. In cases in which a Second Special Survey No. 3 is held on a vessel before she is 24 years old, 
the drilling of outside plating referred to in paragraph 3 may be postponed until she reaches that age ; 
but, until the requirements as to drilling have been fully complied with, the survey, in such cases, will 
be described in the Register Book as Special Survey No. 3. . 


18 LLOYD’S REGISTER OF SHIPPING. 


6. In cases in which the requirements of the Second Special Survey No. 8 are fully complied with 
before a vessel is 24 years old, the fact will be noted in the Register Book. Such notation, however, 
will not exempt a vessel from compliance with the requirements of the survey as regards drilling when 
she is 24 years old, or at the first Special Survey held after that time, unless the drilling has been done 
at the previous Special Survey. 


7. Where holds are insulated for the purpose of carrying frozen or chilled meat, the whole of the 
insulating lining is to be removed. 


ANNUAL OR OCCASIONAL SURVEYS OF STEEL VESSELS. 


At annual or occasional, surveys vessels should be examined generally, as far as possible. 


When a vessel is placed in dry dock or on a slipway the Society’s Surveyors at the port are to 
avail themselves of the opportunity to examine the bottom of the vessel, and to examine the vessel 
throughout as far as practicable in order to satisfy themselves generally as to her condition. Special 
attention should be given annually to the examination of the ash shoots and the shell plating in way 
of the opening. 

Whenever the engines or boilers are taken out, the bearers, with the floor plates, keelsons, rivets, 
etc., under them, are to be surveyed ; and whenever the bottom plating is to be cemented, a survey is 
to be held prior to the cement being liid. The masts and spars are to be subject to examination by 
the Surveyors when deemed necessary by them on other occasions besides Special Surveys. 


The requirements for the survey of engines and boilers are set forth at pages 87 and 88. 
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RULES FOR THE 
BUILDING OF STEEL VESSELS. 


Section 1. 1. When it is proposed to build ships of steel for classification in the Register 
Book, a sketch of midship section with longitudinal, deck, and other plans showing the details of 
the scantlings and arrangements, must in the first place be submitted through the local Surveyors 
for the approval of the Committee. Such vessels must be built under special survey to the plans 
approved and otherwise in accordance with the following Rules, subject to such modifications as 
may be deemed necessary by the Committee. All important plans should be submitted on 
tracing cloth. 


Section 2. The measurements for regulating the Scantling Numbers are to be taken as 
follows (See Sketch on page 21) : — 

LENGTH. 

1. The Length (L.) to be measured from the fore part of the stem to the after part of the stern- 
post on the range of the upper deck beams, except in awning or shelter deck vessels, in which 
cases the length is to be measured on the range of the deck beams next below the awning or 
shelter deck. 


In vessels where the stem forms a cutwater the length (L) is to be measured from the place 
where the upper deck beam line would intersect the fore edge of stem if it were produced in the 
same direction as the part below the cutwater. 


In the case of vessels having cruiser sterns the length (L) of the vessel is to taken as 96 per cent. 
of the extreme length from the fore part of the stem on the range of the upper deck beams to the 
aftermost part of the cruiser stern, but it is not to be less than the length from the forepart of the 
stem to the after side of sternport, where fitted, or to the fore side of the rudder stock, where ia 
sternpost is not fitted. This length is to be used in determining the longitudinal and equipment 
numbers, and number of bulkheads. 


In all cases plans of cruiser sterns, showing the scantlings and arrangements proposed, are to be 
submitted for the consideration of the Committee. 


BREADTH. 
2. The Breadth (B) is in all cases to be the greatest moulded breadth of the vessel. 


DEPTH. 

3. The Depth (ED) is to be measured at the middle of length, from the top of keel to the top of 
beam at side of uppermost continuous deck, except in awning or shelter deck vessels, where it may 
be taken to the deck next below the awning or shelter deck, provided the height of ’tween decks 
does not exceed 8 feet. Where the height of ’tween decks exceeds 8 feet the (DD) is to be measured 
from the top of keel to a point 8 feet below the awning or shelter deck. 


In addition, a depth (q) is to be measured vertically at the middle of length, from top of 
ordinary floor at centre, or double bottom at side, to top of the beams of the lowest deck or tier of 
beams at side. By a “tier of beams” is meant a range of beams fitted either at every frame or at 
alternate frames ; or widely spaced beams not more than 24 feet apart in conjunction with a broad 
hold stringer. (See Section 21 for size of hold stringer.) 
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SCANTLING NUMBERS. 
4. The scantlings of the various parts of the vessel are to be determined by numbers obtained 
as follows :— ; 

B + D is to be termed the Transverse Number. 

L x (B + D) is to be termed the Longitudinal Number. 

(B + D) regulates the frame spacing and scantlings of floors. (See Tables 2, 3, 4, and 5.) 

' and 

considered in association with (q) regulates the scantlings of frames, reversed frames and 
web frames. (See Tables 2,8, and 5.) For the framing and number of side stringers in way 
of a raised quarter deck the depth (d) is to be measured amidships and increased by the 
height of the raised quarter deck. 

L x (B + D) regulates the scantlings of keel, stem, stern-post, side and bottom plating, 
double bottom, side stringers, keelsons, lower deck stringer plates, and lower deck plating. 
(See Tables 1, 6, 7, 8, and 17.) 

and 

considered in association with the proportions of the vessel, regulates the thicknesses of 
side plating and deck plating, of upper, awning or shelter decks and of long erections. 
(See Table 18.) 


(B) regulates the number of keelsons. (See Section 14.) 

(d) regulates the number of side stringers. (See Tables 2, 3, and 5.) 

The length of amidship beams considered in association with the number of rows of 
pillars regulates the scantlings of beams. (See Tables 11, 12, and 13.) 


5. In vessels of exceptional fineness of form, intended for passenger traffic, or to carry a limited 
amount of cargo with a fixed freeboard, a modification in the scantlings may be admitted, subject to all 
particulars being submitted by the Builders, and approved by the Committee, and to the deviations from 
the Rules being sanctioned by the Owner. 


PROPORTIONS. 

6. The depth used in obtaining the proportions of length to depth is to be measured, at the 
middle of the length, from top of keel to top of beam at side of upper deck, or awning or shelter 
deck, except in way of a “Long” bridge where the depth is to be taken to the bridge deck. Beyond 
the ends of a “ Long” bridge, and throughout when there is a “ Short” bridge, the depth for proportions 
is to be taken to the upper deck. - 


7. The longitudinal strengthenings in relation to the proportions of vessels are to be as shown 
in Table 18. 


8. For all vessels exceeding 14 depths in length, plans showing the proposals for affording the 
vessels sufficient strength longitudinally must be submitted for the approval of the Committee, and 
all vessels having a length exceeding 13} depths are to have a bridge extending over the midship 
half length of the vessel, or such special compensation for extreme proportions as may be required by 
the Committee. 

9. In all cases where structural additions may be required for a certain portion of the length of a 


vessel, care should be taken to avoid any abrupt termination of the additional strength so obtained, by 
tapering the structural additions beyond these limits, and properly shifting their terminations. 


Sketch Illustrating the Method of obtaining Scantling Numbers 
(as per Section 2). 


Dimensions 380’ 0" x 51’ 0" x 28' 0" Moulded Depth to Upper Deck. 


507.0" -. m , Awning or Shelter Deck, or Bridge Deck. 
Transverse No. (B + D) and d, Longitudinal No. L x (B + D). 
51’ + 28’ = 79. 380' x (51' + 28') = 30,020. 


AWNING OR SHELTER DECK, OR BRIDGE DECK. 


ane 7 ST a 
wl 


| 
ahs wan by bes icin) ah et Bi MOULDED) ARFADTH: ti) coe See 


| 
i 


UPPER | DECK. 


Size of Frames, it Single Deck. 
12 x 34 x *62 Bulb Angles, Spacing 25} inches. 


73 x 33 x";44#Bulb Angles, Spacing 253 inches. 


ee x | 
! 
| ome 
Size of Frames, it Two Decks. ~ 'E 
93 x 3} x °52 Bulb Angles, Spacing 254 inches, Ayes 3 
a 
\s Wu 
SSeS = | = 
\ =~ 5 
| ° 
| oe 
Size of Frames, if Three Decks. moe | | 
® | Q 
| | 


L. Length from the /orepart of Stem to the afterpart of the Stern post on the _-—------ —>| 


range of the Upper Deck. Gy 


22 Sketch of Midship Section giving designation of the various Decks. 


Boat Deck. 


Promenade Deck. 


Upper Bridge Deck. 


Awning, Shelter or 
Bridge Deck. 


Upper Deck. 


2nd Deck. 


3rd Deck. 


4th Deck. 
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QUALITY AND TESTING OF SHIP STEEL. 

Section 3. 1. Process of Manufacture—Steel for 
Shipbuilding shall be made by the Open Hearth process, 
Acid or Basic. 

2. Freedom from Defects.—The finished material shall 
It shall 
also have a workmanlike finish, and must not have been 
hammer-dressed. 

3. Testing and Inspection—The following tests and 
inspections shall be made at the place of manufacture prior 


be free from cracks, surface flaws, and lamination. 


to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into vessels, such 
material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

4. Tensile Test Pieces—The tensile strength and 
ductility shall be determined from Standard test pieces cut 
lengthwise or crosswise from the rolled material. When 
material is annealed or otherwise treated before despatch, 
the test pieces shall be similarly and simultaneously treated 
with the material before testing. 

Plates :—Wherever practicable the rolled surfaces shall 
be retained on two opposite sides of the test piece. The 
elongation shall be measured on a Standard test piece having 
a gauge length of 8 inches. 

For material more than °875 in. in thickness the width 
of the test piece between the gauge points shall not exceed 
14 ins.; for material ‘875 in. to °375 in. in thickness, 
inclusive, the width shall not exceed 2 ins.; for material less 
than °375 in. in thickness the width shall not be more than 
2} ins. In other respects the test pieces shall conform 
generally to the Standard test piece A. 
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Any straightening of test pieces which may be required 
shall be done cold. 

5. Mechanical Tests and Selection of Test Pieces.— 
Plates and bars for shipbuilding shall comply with the 
following mechanical tests. All test pieces shall be selected 


by the Surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled. 

6. Tensile Tests. Plates:—The tensile breaking strength 
of steel plates, determined from Standard test pieces, shall 
be between the limits of 28 and 32 tons per square inch. 
For plates specially intended for cold flanging and marked 
for identification, the tensile strength shall be between the 
limits of 26 and 30 tons per square inch. In the case of 
material for purposes in which tensile strength is not im- 
portant, the tensile test may be dispensed with and the bend 
test only be made, if so specified by the builders and approved 
by the Committee. The elongation, measured on a Standard 
test piece having a gauge length of 8 ins., shall not be less 
than 20 per cent. for material of *375 in. in thickness and 
upwards, and not less than 16 per cent. for material below 
*375 in. in thickness. 

Angles, Bulb Angles, Channels, etc. :—The tensile 
breaking strength of sectional material, such as angles, bulb 
angles, channels, etc., shall be between the limits of 28 and 
33 tons per square inch. In the case of material for purposes 
in which tensile strength is not important, the tensile test 
may be dispensed with and the bend test only be made, if so 
specified by the builders and approved by the Committee. 
The elongation measured on a Standard test piece having a 
gauge length of 8 ins. shall not be less than 20 per cent. for 
material of *375 in. in thickness and upwards, and not less 
than 16 per cent. for material below °375 in. in thickness. 

Rivet Bars:—The tensile breaking strength of steel 
rivet bars, when required by the Committee to be tested, 
shall be between the limits of 25 and 30 tons per square 
inch of section, with an elongation of not less than 25 per 
cent. of the gauge length of eight times the diameter of 
the test piece, measured on the Standard test piece B, 
or 30 per cent. measured on the Standard test piece C. 


The bars may be tested the full size as rolled. 
TEST PIECE B. 
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When the Surveyor is in constant attendance at the 
Steel Works the following requirements are to be complied 
with :— 


7. Number of Tensile Tests. Plates and : Sectional 
Material :—One tensile test for plates or sectional materia] 
shall be taken from the finished material of each charge. 


When the quantity of the material from one charge 
exceeds 25 tons, a second tensile test will be required; also 
additional tests shall be made for every variation in thickness 
of ‘15 of an inch in the plates or sectional bars from each 
charge. 

Rivet Bars:—When required by the Committee to be 
tested, one tensile test shall be taken from each charge used 
for rivet bars; but when the weight of the bars, as rolled, 
from one charge exceeds 10 tons, an additional tensile test 
shall be made for each further 10 tons or portion thereof. 

Should a tensile test piece break outside the middle half 
of its gauge length, and the elongation be less than that 
required by the Rules, the test may, at the Maker’s option, 
be discarded and another test be made of the same plate or 
bar. 


8. Bend Tests.—Cold Bends:—Test pieces shall be 
sheared lengthwise or crosswise from plates or bars, and 
shall not be less than 14 ins. wide, but for small bars the 
whole section may be used. For rivet bars bend tests are 
not required. 

Temper Bends :—The test pieces shall be similar to 
those used for cold bend tests. For temper bend tests the 
samples shall be heated toa blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The 
colour shall be judged indoors in the shade. 


In all cold bend tests, and in temper bend tests on 
samples *5 in. in thickness and above, the rough edge or 


arris caused by shearing’ may be removed -by filing or - 


grinding, and samples 1 in. in thickness and above may 
have the edges machined, but the test pieces shall receive no 
other preparation. The test pieces shall not be annealed 
unless the material from which they are cut is similarly 
annealed, in which case the test pieces shall be similarly and 
simultaneously treated with the material before testing. 

For both cold and temper bends the test pieces shall 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 

For small sectional material these bend tests may be 
made from the flattened bar. 


Bend tests may be made vither by pressure or by blows. 


9. Number of Bend Tests.—A cold or temper bend 
test shall be made from each plate or bar as rolled, and these 
tests shall be in about equal numbers from each charge ; 
but a cold bend test shall be made from all plates which are 
specially marked for cold flanging. 


10. Tests for Manufactured Rivets.—Rivets selected 
by the Surveyor from the bulk shall withstand the following 
tests :— 

(a) The rivet shanks are to be bent cold, and 
hammered until the two parts of the shank touch in 
the manner shown in Fig. 1, without fracture on the 
outside of the bend. 

(b) The rivet heads are to be flattened, while 
hot, in the manner shown in Fig. 2, without cracking 
at the edges. The heads are to be flattened until 
their diameter is 2} times the diameter of the shank. 


Fia. 2. 


Fria. 1. 


11. Additional Tests before Rejection —Should any 
of the test pieces first selected by the Surveyor not fulfil the 
test requirements, two further tests may be made from the 
same plate or bar, but should either of these fail, the 
plate or bar from which the test pieces were cut shall be 
rejected. In all such cases further tests shall be made before 
any material from the same charge can be accepted. 


12, Branding.—Every plate and bar shall 
be clearly and distinctly marked by the Maker 
in two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 


No plates or bars bearing this brand shall be forwarded 
from the Steel Works until the prescribed tests have been 
made by the Surveyor, and the mill sheets have been signed 
by him. All plates and bars shall also be legibly stamped 
in two places with the Maker’s name or trade mark and the 
place where made. They shall also be stamped with 
numbers, or identification marks, by which they can be traced 
to the charge from which the material was made. 


13. Maker’s Certificate—Before the mill sheets are 
signed by the Surveyor the Maker shall furnish him with a 
certificate guaranteeing that the material has been made by 
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the Open Hearth process, and that it has been subjected to, 
and withstood satisfactorily, the tests above described, in the 
presence of the Surveyor. The following form of certificate 
will be accepted if printed on each mill sheet with the name 
of the firm, and initialled by the Test House Manager :—~ _ 
“We hereby certify that the material described 
below has been made by the Open Hearth process, 
and is that which has been satisfactorily tested in 
the presence of the Surveyor in accordance with the 
Rules of Lloyd’s Register.” 


14. Rejected Material.—In the event of 
the material failing, in any case, to withstand 
the prescribed tests, the Surveyor shall see 
that the Society’s brand stamped on the 
plates and bars by the Maker has been 
defaced by punch marks extending beyond 
the brand in the form of a cross, thus :— 
denoting that the material has been rejected. 


15. Facilities for Inspection.—The Maker shall adopt 
a system of marking the ingots, billets, slabs, plates, bars, 
ete., which will enable all finished material to be traced to 
the original charge, and the Surveyor must be given every 
facility for tracing all plates and bars to their respective 
charges, and for witnessing the required tests. When he is 
satisfied with the material and with the results of the tests, 
he shall be furnished with two copies of the advice notes of 
the material for his signature, one of which is to be 
forwarded by the Manufacturer to the Shipbuilder, and the 
other is to be forwarded by the Surveyor to the Surveyors 
at the port where the vessel is to be built. 


16. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
shall be supplied to the Surveyor stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges, for 
reference to the books of the Steel Maker. The number of 
the charge shall be marked on each ingot or billet for the 
purpose of identification, and the finished plates and bars 
shall also be legibly stamped in two places with the maker's 
name or trade mark and the place where made. They shall 
also be stamped with numbers or identification marks by 
which they can be traced to the charge from which the 
material was made. 


17. Occasional Attendance at Steel Works.—When 
the Society's Surveyor is not in constant attendance at the 
Steel works, the Makers themselves may, with the written 
authority of the Society, comply with all the foregoing 


requirements, and shall furnish the Surveyor with a cer- 
tificate to the effect that the Society’s Rules as to the testing 
of steel have been complied with in the case of the material 
submitted for approval. The Surveyor shall then make 
check tensile, cold, and temper bend tests from not less than 
one plate or bar in every batch of 50 or less number, provided 
the batch be all from one charge. If more than one charge 
is represented, each charge shall be tested. Additional tests 
shall also be made for every variation in thickness of “15 of 
an inch made from one charge. The test pieces shall be 
selected by the Surveyor from the plates or bars, and not 
from shearings previously detached from them, and when 
marked by the Surveyor for testing they shall be followed, 
as far as practicable, through the different stages of 
preparation until the tests are completed. 


Should the tests be unsatisfactory, the whole of the 
material from the charge shall be rejected, and the 
Surveyor shall see that the Society’s brand is satisfactorily 
defaced. 


18. General.—Besides the foregoing tests, samples of 
all material may be subjected to additional tests at the 
discretion of the Surveyors. 


19. In cases wherein it may be desired by Owners and 
Builders, consideration will be given by the Committee to 
proposals for the use of steel of other tenacity than is 
provided for in the foregoing Rules. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 4. 1. Process of Manufacture—Steel for 
castings shall be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 


2, Annealing.—All steel castings shall be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised 
in temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. . The casting shall 
be allowed to cool down prior to removal from the annealing 
furnace; and if subsequently heated for any purpose it shall 
again be similarly annealed if required by the Surveyor. 


3. Testing and Inspection—The following tests and 
inspections shall be made, preferably at the place of 
manufacture prior to despatch, but in the event of any 
casting proving unsatisfactory in the course of preparation 
or fitting in the ship, such casting shall be rejected, 
notwithstanding any previous certificate of satisfactory 
testing. 
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4, Tensile and Bend Test pieces.—The tensile strength 
and ductility shall be determined from standard test pieces, 
which are to be prepared from sample pieces cast on the 
casting. These sample pieces are not to be cut, or partially 
cut from the castings until the annealing of such castings 
has been completed, nor until they have been stamped by 
the Surveyor. The test pieces are to be stamped by the 
Surveyor after the annealing. All test pieces shall be 
selected by the Surveyor and tested in his presence, and he 
shall satisfy himself that the conditions herein described are 
fulfilled. 


5. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. In 
castings of complex design, referred to in paragraph 12, at 
least two tensile and two cold bend tests are to be taken. 
Where a casting is made from more than one charge of steel, 
at least four tensile and four cold bend tests are to be taken 
from pieces cast as far apart as possible on the casting, some 
test pieces being taken from as near the top and others from 
as near the bottom of the casting as practicable. 


6. Dimensions of Tensile Test pieces—The tensile 
test. pieces are to be turned so as to have a diameter of 
“564 inch with a gauge length of 2 inches, or a diameter of 
-798 inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 3} inches. 


7. Dimensions of Bend Test pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by 3 inch thick, with the edges rounded to a radius of 
yth of an inch, They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or blows. 


8. Tensile Tests. — The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the limits of 26 and 35 tons per square inch, with 
an elongation of not less than 20 per cent, measured on the 
standard test piece. 


9. Bend Tests.—The bend test pieces must withstand, 
without fracture, being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch, 


10. Additional Tests before Rejection.—Should either 
the tensile or bend test, or both, fail, and the Surveyor 
consider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, a duplicate of the test or tests which failed shall be 


made if requested by the Maker. In such cases the quality 


of the casting shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which 
failed. 


- 11. Percussive Tests.—Stern frames cast in one piece 
to be let fall on hard ground (excavations being made to take 
bosses and other projections) after being raised through an 
angle of 45 degrees. Stern frames cast in more than one 
piece, rudders, steering quadrants, crossheads, tillers, etc., 
are to be dropped on hard ground from a height of from 
7 to 10 feet according to the design, shape, and weight of 
the casting. 


12. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 
the drop or percussive test, may have this test dispensed 
with provided two tensile and two cold bend tests be made 
upon pieces taken from positions as far apart as possible on 
each casting; one tensile and one bend test being taken 
from as near the top, and the others from as near the bottom 
of the casting as practicable. 


13. Hammering Tests.—After being subjected to the 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 lbs., to satisfy the Surveyors that the 
casting is sound and without flaw. This hammering test is 
also to be applied to castings of complex design which may 
not have been submitted to a percussive test. 


14. Drilling Tests.—In the case of large steel castings 
the Surveyors are to supplement the foregoing tests by drilling 
small holes at such parts of the castings as experience 
shows cavities and contraction cracks are most likely to occur, 
and at positions which are to be agreed upon between 
the Surveyor and the Manufacturer, in order to deter- 
mine the soundness or otherwise of the casting. These 
holes are afterwards to be tapped and properly filled up 
with screw plugs. 


15. Branding.—Every casting after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section 5. 1. Process of Manufacture.—Ingot 
steel for forgings shall be made by the Open Hearth process, 
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Acid or Basic, or by such other process as may be approved 
by the Committee. 


The forgings must be sound, they are to be made from 
sound ingots, and must be gradually and uniformly forged. 
The sectional area of the body of the forging (as forged) 
shall not exceed one-fifth of the sectional area of the 
original ingot, and no part of the forging (as forged) shall 
have more than two-thirds of the sectional area of the 
original ingot. ; 


2,. Annealing.—All important ingot steel forgings shall 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit of the whole forging being 
uniformly raised in temperature throughout its whole extent 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any further 
forging it shall again be similarly annealed, if required by 
the Surveyor. 


3. Testing and Inspection. — The following tests 
and inspections shall be made, preferably at the place of 
manufacture prior to despatch, but in the event of any 
forging proving unsatisfactory in the course of preparation, 
or fitting in the ship, such forging shall be rejected notwith- 
standing any previous certificate of satisfactory testing. 


4, Tensile and Bend Test Pieces. — The tensile 
strength and ductility shall be determined from standard 
test pieces, which are to be prepared from sample pieces cut 
lengthwise from the forging, from a part of not less 
sectional dimensions than the body of the forging. Such 
standard test pieces shall be machined from the sample 
pieces without forging down, and the sample pieces shall not 
be detached from the forging until the annealing of such 
forging has been completed. The test pieces are to be 
stamped by the Surveyor after the annealing. All test 
pieces shall be selected by the Surveyor and tested in his 
presence, and he shall satisfy himself that the conditions 
herein described are fulfilled. 


5. Number of Tests.—At least one tensile and one 
cold bend test are to be taken from each forging. Where 
a number of articles are cut from one forging, one tensile 
and one cold bend test from this whole forging will be 
sufficient. 


6. Dimensions of Tensile Test Pieces—The tensile 
test pieces are to be turned so as to have a diameter of 
-564 inch with a gauge length of 2 inches, or a diameter 
of ‘798 inch with a gauge length of 3 inches, or a diameter 
of :977 inch with a gauge length of 3} inches. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by % inch thick, with the edges rounded to a radius 
of th of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 


8. Tensile Tests. — The tensile breaking strength 
determined from test pieces of standard dimensions is to be 
between the imits of 28 and 32 tons per square inch, with 
an elongation on the standard test piece of not less than 
29 per cent. for 28 ton steel, and 25 per cent. for 32 ton 
steel, and in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than 57. 


9, Bend Tests.—The bend test pieces must withstand 
without fracture being bent cold through an angle of 
180 degrees, the internal radius of the bend being not 
greater than } inch. 


10. Additional Tests before Rejection Should either 
the tensile or bend test, or both, fail, and the Surveyor 
consider the fractured test piece or tesb pieces, or the 
results obtained therefrom, do not fairly represent the 
quality of the forging, a duplicate of the test or tests which 
failed shall be made if requested by the Maker. In such 
cases the quality of the forging shall be judged by the result 
of the duplicate test or tests and not by the original test or 
tests which failed. 


11. Branding.—Every forging, after it has satisfac- 
torily withstood the prescribed tests, shall be clearly and 
distinctly marked by the Society’s Surveyor indicating that 
the forging has complied with the Society’s requirements. 


12, General—The requirements as to annealing and 
testing are intended to apply to rudder heads and main 
pieces of rudder upon which arms are shrunk. They are 
not intended to apply to small forgings which during their 
last stage of manufacture are uniformly heated throughout. 


(For List of Steel Manufacturers, see pages 109 to 116A.) 


STANDARD SECTIONS. 


Section 6. The Sections of steel materials given in 
the following Rules are, with few exceptions, Standard 
Sections (see pages 117 to 121), and the thicknesses given in 
the Tables for the several Sections are the thicknesses of 


their webs. 
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IRON WHERE USED INSTEAD OF STEEL. 


Section 7. ‘The rivets, keel, stem, stern-frame, 
rudder, pillars (as in Table 14) and lining pieces, also the 
floors, girders and top plating of double bottom in boiler 
space may be of iron of the sizes given by the Rules. Deck 
plating and ordinary floors, also the floors, girders, and top 
plating of double bottoms in holds, coal bunker, and other 
bulkheads, shaft tunnels, casings round engines, hatchway 
coamings, bulwarks and deck houses may be of iron 10 per 
cent. in excess of the thicknesses in steel where scantlings for 
the same are provided for in the Rules. No other parts of 
the vessel are to be of iron without the special sanction of 
the Committee. Iron where used is to be of good malleable 
quality, and subjected to tests in the shipyard when con- 
sidered necessary by the Surveyor. 


WORKMANSHIP. 


Section 8. 1. The Workmanship to be well 
executed, and submitted to the closest inspection, and 
amended where necessary before coating or painting. 


- 2. It is recommended that the black oxide or “mill- 
scale” be removed from the surfaces before coating or 
painting, which should be delayed as long as practicable. 


3. Experience has shown that, as regards durability, it 
is highly desirable to place steel vessels in dry dock within 
a reasonably short time after being launched, for the purpose 
of cleaning and re-coating the bottom. 


4. It is recommended that when plates are one inch and 
above in thickness the edges, as well as the oe be planed 
before the rivet holes are punched, 


KEEL, STEM, STERN AND PROPELLER POSTS. 


Section 9. 1. The keel, stem, stern, and propeller 
posts are to be either scarphed or welded together, and to 
be in size according to Table 1; if scarphed, the length 
of scarphs to be nine times the thickness given in the Table ; 
and the rivet-holes required in the hin ends of them are to 
be drilled after the scarphs are fitted. 


Where stern-frames are in more than one piece, the 


length of the scarphs should not be less than three times 
the width of the stern-posts, and the breadth one and a half 


times the width of the stern-posts, secured by not less than 
four rows of rivets. 


2. Where Flat Plate Keels are adopted, their breadth 
and thickness are to be as given in Table 17, and where such 
keels are used, intercostal keelson plates, or vertical centre- 
plates, must be fitted close down on the keel-plate, and 
connected to it by double angles of the dimensions given in 
Table 6, riveted all fore and aft to the keel-plate and 
keclson. For flat keel angles in double bottoms see Table 8. 


3. The stem at its lower part is to be the same 
moulding as the keel, and attached to it by a scarph of the 
same length as the keel scarph ; it may be gradually reduced 
from the height of the load-line to its head, where it may be 
three-fourths of the sectional area given in Table 1. 


4, The lower portion of the stern-post forming part of 
the keel in sailing vessels, paddle steamers, and twin screw 
steamers having no aperture for propeller, is to extend 
sufficiently forward for the after end of its scarph to be at 
least once and a half: the frame space forward of the stern- 
post, and the stern-post may be reduced from the lower part 
of the rudder trunk to its head where it may be three- 
fourths of the sectional area given in Table 1. 


5. The lower portion of the stern-frame adjoining the 


. keel in single screw vessels is to be tapered fairly into the 


keel, and to extend sufficiently forward for the after end of 
its scarph to be at least twice and a half the frame space 
forward of the propeller-post ; the rudder-post may be 
reduced from the lower part of the rudder trunk to its head, 
where it may be of the size given for stems in Table 1. 


6. Connection to Transom-plate—The stern-post is 
to be extended sufficiently above the counter to be connected 
to the whole depth of the transom-plate by two vertical 
angles of the thickness of the transom-plate, which is to he 
fitted close against the stern-post. The transom-plate is to 
be of the thickness of the bottom plating at ends, and its 
depth not less than six times the thickness of “ stern-frames 
In screw steamers whose longitudinal 
number is above 16,000 the foremost or propeller post 
should extend sufficiently above the arch of the stern- 
frame to be efficiently connected to plating on the beams, 
and to a deep transom-plate. 


with apertures.” 


7. In single screw steamers above 350 ft. in length the 
after lengths of shell plating are to be connected to the 
portion of the stern-frame below the boss with three rows 
of rivets. 
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8. Rudder-braces or gudgeons are to be forged on the 
stern-post, and spaced as given in Table 24. The upper 
gudgeon should be as near as practicable to the rudder 
trunk. The gudgeons are not to be less in depth than 
seven-tenths the diameter of the rudder head, and the 
thickness one-half the diameter of the pintles. 


9, When cast steel stern-frames are fitted they are 
to be tested as described in Section 4. Sketches of the 
proposed castings are to be submitted for the approval of 
the Committee. 


"10. Ship forgings which require to be welded may be 
made of specially soft Open Hearth Ingot Steel instead of 
wrought iron, such steel to have a tensile breaking strength 
between the limits of 22 and 26 tons per square inch, with 
an elongation on the standard test piece (Sec. 5, par. 6) of 
not less than 359% for 22 ton steel and 319% for 26 ton 
steel; in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than 57. The 
remaining tests and requirements are to be as prescribed 
by Section 5 for ordinary ingot steel. 


RUDDERS. 


Section 10. 1. For the diameters of rudder heads 


see Table 22. 


2. For the scantlings of rudders, coupling bolts, quad- 
rants, tillers, and steering chains, see Tables 28, 24 and 25. 


3. Forged rudder heads, frames, arms, pintles, gudgeons 
and crossheads, and tillers are to be of the best hammered 
iron or steel, but a mixture of iron and steel scrap must 
not be used for such forgings. For quality and testing of 
Ingot Steel Forgings, see Section 5. 


4, When cast steel rudders, steering quadrants, cross- 
heads, tillers, etc., are fitted they are to be tested as 
described in Section 4. 


5. Ship forgings which require to be welded may be 
made of specially soft Open Hearth Ingot Steel instead of 
wrought iron, such steel to have a tensile breaking strength 
between the limits of 22 and 26 tons per square inch, with 
an elongation on the standard test piece (Sec. 5, par. 6) of 
not less than 359 for 22 ton steel and 31% for 26 ton 
steel; in no case must the sum of the tensile breaking 
strength and corresponding elongation be less than57. The 
remaining tests and requirements are to be as prescribed 
by Section 5 for ordinary ingot steel. 


6. Couplings.—Where rudder heads are coupled the 
dimensions of the bolts and flanges or palms should not be 
less than required by Table 28, and the width of the 
material outside the bolt holes should not be less than two- 
thirds the diameter of the bolts. The nuts are to be in 
proportion to the size of the bolts, and locking plates, split 
pins, or other efficient means are to be adopted to prevent 
them from turning. A key or feather is to be fitted in 
horizontal and vertical couplings. The thickness of the tips 
of the palms of scarphed couplings is to be “13 of the 
diameter of the head. (See Sketches on page 123.) 

Where the form of the coupling is modified from that 
contemplated by the Tables the strength is to be equivalent 
to that required by the Rules. 


7. Pintles.—The pintles are to be spaced as given in 
Table 24, and the top pintle should be as near as practicable 
to the rudder trunk. The pintles should be at least the full 
length of the gudgeons, and it is recommended they be made 
independent of the frame. 


8. Double Plate Rudders.—The frame and main piece 
of double plate rudders must be efficiently forged and 
stayed at intervals corresponding with the pintles. The 
main piece is to have a straight taper from below the top 
pintle to the heel where it is to be of the size required by 
Table 24. The sectional area at the top pintle is to be not 
less than that of the rudder head. 


9. Single Plate Rudders.—The main piece of single 
plate rudders is to have a straight taper from below the top 
pintle to the heel where it is to be of the size required by 
Table 24. The sectional area at the top pintle is to be not 
less than that of the rudder head. The arms to be fitted 
alternately on opposite sides of the plate. Fillets to arms 
forged or cast on the main piece are not to havea less radius 
than one-fifth the distance between the arms. Where 
arms are shrunk upon and keyed to the main piece, the latter 
is to be increased 10 per cent. in diameter in way of each 
arm to admit of an efficient key-way being cut. This 
increase in thickness is to be uniform all round the main 
piece, and is to extend above and below each arm for a 
distance equal to the increase in diameter, from which 
points it is to be gradually tapered over a similar distance 
into the normal diameter of the main piece. The thickness 
of the key is to be equal to 10 per cent. of the diameter of 
the main piece, and its breadth equal to twice its thickness. 


10. Rivets.—The rivet holes in rudder plates and arms 
are to be countersunk and the rivets are to have full heads 
and points. 
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FRAMES AND REVERSED FRAMES. 
FRAMES. 


Section 11, 1. The frames to be of the dimensions 
set forth in Tables 2, 3 and 5, and to extend from the keel to 
the gunwale. They are to fit closely to the upper edge of 
the keel ; and the after frames should be sufficiently apart 
transversely to admit of sound riveting and workmanship. 
At the extreme ends of the vessel the lower parts of the 
frames opposite to each other are to be lapped and riveted 
together. In raised quarter-decks, bridges, poops, or fore- 
castles, the frames are to extend to their deck stringers 
respectively. 


2. Heel Bars.—When the frames are butted on the 
keel they are to have not less than 3 feet lengths of corres- 
ponding angle bars, fitted back to back, to cover and support 
the butts and be attached to the plating for at least three- 
fourths the vessel’s length amidships, Similar pieces of 
angle bar are to be fitted if the frames are butted elsewhere. 


8. The rivet holes to be punched from the faying 
surfaces of the frames, and they are not to be punched 
at the turn of the bilge until the frames are bent to the 
required shape; the holes in the way of the lands of the 
plating are to be drilled or “ beared” after the frames are 
faired in place, and the plate edges lined off. 


4, Spacing.—The spacing of the frames from centre to 
centre to range from 20 to 33 inches, according to the size 
of the vessel, and to be as required by Tables 2,8, and 5. The 
spacing amidships should not be exceeded around the stern 
of the vessel at the knuckle. In no case is the frame 
spacing to exceed 27 inches between the collision bulkhead 
and one-fifth the vessel’s length from forward unless the 
frames are doubled to the height of the lowest tier of beams, 
and in the peaks the frame spacing is not to exceed 24 inches. 

_ When a spacing of frames greater than that provided 
for in the Tables is adopted, the transverse framing, floors, 
inner bottom, beams, outside plating and deck plating, are to 
be proportionately increased. 


5. When the height between deck stringers at the 
sides exceeds 8 feet at any part, additional transverse 
strength at such part must be submitted for approval. 
Where the frames are formed of frames and reversed frames, 
bulb angles, or channel bars without reversed frames, and 
the beams of the lowest tier are widely spaced, the height 
between the widely spaced beams and the deck above is not 
to exceed the depth for framing (qd). Where, however, this 


height exceeds 9 feet, a side stringer, of the same scantlings 
as required to be fitted below is to be fitted midway between 
the widely spaced beams and the deck above, or other 
equivalent strengthening is to be introduced. 


REVERSED ANGLES ON FRAMES. 


6. Reversed angles on floors and frames to be in 
size as per Tables 2, 3, and 5. 


7. Height of Reversed frames.—Where one tier of 
beams, only, is fitted and the depth (dq) is above 7 feet and 
does not exceed 9 feet, the reversed frames are all to extend 
to the upper turn of bilge. 

When the depth (qd) is above 9 feet and does not exceed 
11 feet, the reversed frames are to extend to upper turn of 
bilge and side stringer alternately. 

When the depth (qd) is above 11 feet and does not 
exceed 13 feet, they are to extend to side stringer and 
upper deck stringer plate alternately. 

When the depth (qd) is above 13 feet and does not 
exceed 27 feet, all-the reversed frames are to extend to 
the upper deck stringer plate. 


8. Where more than one tier of beams are fitted in 
steamers, and the height of ’tween decks does not exceed 
8 feet the reversed frames are to extend to the upper deck 
stringer plate and deck stringer plate next below alternately. 

Where the height of ’tween decks exceeds 8 feet, or 
where an awning or shelter deck or long bridge is fitted, the 
framing in the ‘tween decks or the height to which the 
reversed frames should extend will be specially considered. 


9. When the framing consists of channel bars with 
reversed frames, the latter are to extend to the lower edge of 
the beams at the lowest deck. 


10. Where the beams in the lowest tier are widely 
spaced, the reversed frames are to extend at least to the deck 
above on all frames. 


11. Overlap of Frames upon Reversed frames.— 
Where the frames and reversed frames are connected with 
& inch rivets the overlap of frame upon reversed frame is 
to be not less than 2} inches. Where } inch rivets are 
used the overlap is to be not less than 3 inches, and where 
7 inch rivets are used the overlap is to be not less than 
3} inches. 

12. Double reversed angles are to be fitted on every 
floor, extending from bilge to bilge in the engine and boiler 
spaces of steam vessels ; and where the longitudinal number 
is above 11,000, they are to extend sufficiently high to 
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admit of the stringer at upper part of bilge being connected 
to them. - 

Short double reversed angles are to be fitted on all 
floors in the way of the keelsons, connected by not less 
than three rivets to the floor. 


13. Additional Reversed Frames and Stringers.—In 
vessels where the longitudinal number is above 15,000, 
reversed angles should be fitted to every frame to the height 
of the upper deck, abaft the after peak bulkhead. Where 
such vessels have broad flat counters, a double angle stringer 
should be fitted to the framing in the ’tween decks for a 
reasonable length, connected by plate knees to the transom 
plate; or other additional strengthening applied, as the 
Surveyors may deem necessary. 


14. In top-gallant forecastle of vessels whose longi- 
tudinal number is above 14,000, the alternate reversed 
frames are to extend to the forecastle deck, or other efficient 
means of strengthening the forecastle may be adopted, if 
approved by the Committee, 


FLOOR-PLATES. 


Section 12. 1. The floor-plates to be in size at the 
middle line according to Table 4, excepting in the engine 
space in steam vessels, where they must be ‘04 of an inch 
thicker, and in the boiler space *10 of an inch thicker. 


2. The floor-plates are to be moulded not less than 
one-half their midship depth at a distance of three-quarters 
the half breadth of the vessel set out from the middle line on 
the run of the frame, and not less at their extreme ends than 
the moulding of the frames; and they are to extend in a 
fair curve well up the bilges, in no case terminating lower 
at the outside of the frame than a perpendicular height 
above the top of keel of twice the midship depth of the 
floor as fitted. In vessels of unusually fine or full form the 
moulding is to be modified to the approval of the Committee. 

The ends of the floors to maintain the height pre- 
scribed for one quarter of the vessel’s length amidships. 
They may then be gradually lowered forward and aft until 
the upper edges of the floor-plates are level (this place to be 
determined by the form of the vessel), from which to the ends 
they are to be gradually increased in depth, so as to efficiently 
connect thesides. 


8. A floor-plate to be fitted and riveted to every frame, 
and to be extended across the middle line, except where a 
vertical centre-plate is adopted, in which case the floor-plates 
are to be efficiently connected to it on each side by double 


vertical angles of the thickness of the centre plate and with 
flanges not less than 24 inches for ~ inch rivets, 3 inches for 
3 inch rivets, and 3} inches for § inch rivets. 


4, When in two lengths.—When floors are made in two 
lengths, the butts are to be riveted in accordance with the 
requirements of Table 21. 


5. Floor-plates to which the bulkheads are attached 
must be deeper than the adjacent floor-plates, to admit of 
the bulkheads being riveted to them above the reversed 
angle bars. 


6. Inthe after peak of steam vessels the floors are to 
extend well above the stern tube, and in vessels of full 
form where the extension of the floor-plate may not be 
practicable, broad cross tie-plates are to be fitted above the 
stern tube, stiffened with angles or flanged on both upper 
and lower edges. Stringer plates are also tq be fitted at this 
part connected to the outside plating. The floors and cross- 
tie-plates in the after peak are to be connected to the 
frame angles with rivets spaced not more than five diameters 
apart. 


7. Watercourses are to be formed above the frames 
through all the floor-plates on each side of the middle line, 
also at the lower turn of the bilges in vessels of full form, as 
well as through the vertical centre-plate, and intercostal 
keelsons, when such keelsons are adopted, so as to allow 
water to reach the pumps freely. 


8. Transom-plates are to be fitted and connected to 
the frames, and to the stern-post, so as to efficiently support 
the counter. (See Section 9, paragraph 6.) 


WEB FRAMES. 

Section 18. 1. Web Frames, six frame spaces 
apart, in conjunction with side stringers in hold and 
intermediate transverse frames, may be fitted, if arranged in 
accordance with Table 5 and with the conditions specified 
below (See Sxetenes onpages 125 to 127) :— 

The depth (d) for regulating the scantlings of web 
frames, and the number of the side stringers required to be 
fitted, is to be taken from the top of the floors to the top 
of the beams of the lowest laid deck at side. 


2. Face angles of the size given in Table 5 are to be 
riveted on the inner edge of the web frames and side 
stringers. 

3. The double angles connecting the stringers to the 
web frames and the angles connecting the stringers and web 
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frames to the outside plating are to be of the thickness of 
the web frames and with flanges— 


4 inches x 4 inches for 1-inch rivets. 


34 ” x 3h ” $ ” 
8 ” x 8 ” 3 ” 


Where the depth of web frame is above 24 inches, the 
web frames are to be attached to the outside plating by 
double angles or by equivalent single angles double riveted. 
Where the transverse number is above 111, the stringer 
plates are to be attached to the outside plating with double 
angles for a length of three frame spaces on each side of the 
bulkheads. 


4. Butt straps of the form shown by Sketches on pages 
125 to 127, are to be fitted at the junction of web frames and 
side stringers, and are to be of the scantlings given in Table 5. 


5. The deck beams are to be attached to the web 
frames at their head by bracket knees of the thickness of 
the web frames flanged on their inner edge. The breadth 
and depth of these knees are to be equal to the depth of the 
web frame, and they are to be measured from the lower 
edge of the beam and the inner edge of the web frame. 
The knees are to be double riveted in each arm. 


6. The side stringers are to be supported by a bracket 
knee plate of the same thickness as the stringers fitted 
midway between the web frames when the depth of web 
frame is above 16 inches and does not exceed 18 inches, 
and where this depth is above 18 inches, the brackets are 
to be fitted to alternate frames. 


7. The length of frame extending above a web frame 
is to be of the same strength as the intermediate frames. 


8. In single deck vessels framed with web frames all 
the reversed frames are to extend to the upper deck stringer 
plate. 


9. Where more than one tier of beams are fitted in 
steamers having web frames and the height of ’tween decks 
does not exceed 8 feet the reversed frames are to extend to 
the upper deck stringer plate and beam stringer plate below, 
alternately. Where the height of ’tween decks in such vessels 
exceeds 8 feet or where a long bridge, awning or shelter 
deck is fitted, the height to which the reversed frames should 
extend or the framing in the ‘tween decks will be specially 
considered. 


10. The distance between stringers or between the lowest 
stringer and top of floors at centre in way of single bottoms, 


and top of margin plate in way of double bottoms, is not to 
exceed 8 feet at any part of the vessel. 


KEELSONS. 


Section 14. 1. The scantlings and arrangements 
of keelsons are to be as required by Table 6 and shown by 
Sketches on pages 128 to 130. 


2. When keelsons are formed of vertical plate and 
four angles the broader flanges of the upper angles are to be 
fitted horizontally, and there is to be a rider plate on the top 
of the same thickness as the vertical plate, and one inch 
broader than the sum of the horizontal flanges of the angles. 


3. The bottom angles of keelsons are to be attached 
to the reversed frames and to short double reversed frames 
fitted in way of the keelsons connected by not less than 
three rivets to the floors. When these double reversed frames 
form butt straps for the ordinary reversed frames there should 
be at least three rivets on each side of the butt. 


4, Continuity.—It is recommended that keelsons be 
carried fore and aft continuously through the bulkheads, the 
latter being made watertight around them, and, when such 
parts of the ship are necessarily separated the longitudinal 
strength is to be efficiently maintained to the satisfaction of 
the Surveyors. When keelsons, or other longitudinal 
strengthening, are required for a certain portion of the 
length of a vessel, care should be taken to overlap or properly 
shift the ends of the same so as to avoid any abrupt 
termination of strength. 


5. Butt Connections.—All angle and bulb angle bars 
of keelsons are to be in long lengths, properly shifted, and 
wherever butted, to be connected with angles not less than 
2 feet long, fitted in the throat of them, properly riveted 
to each flange. The thickness of the connecting straps is 
not to be less than the thickness of the angle bars they 
connect. The butts of the plates of keelsons are to be 
properly shifted and riveted as required by Table 21. The 
butts of the vertical plates are to be secured with double butt 
straps, each not less than ‘14 of an inch thicker than half the 
thickness of the plates they connect, or the butts may 
be overlapped. 


6. All Middle Line Keelsons are to extend as far 
forward and aft as practicable; the rider plates need not, 
however, extend beyond } the vessel’s length amidships. 


7. Middle Line Keelsons standing upon floors may 
be formed of double bulb angles when the longitudinal 
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number does not exceed 4,700, when the longitudinal number 
is above.4,700 and does not exceed 26,000 the keelson is to 
be formed of a vertical plate, four angles and rider plate, and 
when the longitudinal number is above 26,000, a foundation 
plate 18 inches by ‘50 of an inch is to be fitted on the top 
of the floors. 


8. When Flat Plate Keels are adopted, intercostal or 
centre through plate keelsons must be fitted. 


9. Middle Line Keelsons with Intercostal Plates— 
The intercostal plates are to be attached to the floors by 
double angles of the thickness of the intercostal plates, and 
with flanges not less than 2} inches for 3-inch rivets, 
3 inches for 3-inch rivets, and 84 inches for {-inch rivets. 


10. Centre Through Plate Keelsons—The centre 
through plate is to be of the thickness given in Table 6, 
and a foundation plate not less than 24 inches in width and 
of the same thickness as the centre through plate is to be 
fitted on the top of the floors, and attached to the centre 
girder by continuous angles, or the centre through plate may 
be extended above the top of the floors, and a foundation 
plate fitted on each side not less than 12 inches in width. 
Where the longitudinal number is above 10,000 and not 
exceeding 17,200, double bulb angles of the size given in 
Table 6 are to be fitted above the foundation plates and 
attached to the centre through plate, and where the longitu- 
dinal number is above 17,200, the centre through plate is 
to extend above the floors to the height given on Table 6, 
and in addition to the foundation plates, four angles of 
keelson size are to be fitted with a rider plate of the 
same thickness as the centre through plate. 


11. Side Keelsons are to be fitted with intercostal 
plates attached to the outside plating by angles of the 
thickness of the intercostal plates, and with flanges not less 
than 24 inches for %-inch rivets, 3 inches for j-inch rivets, 
and 3} inches for 4-inch rivets. 


12. When the breadth of the vessel does not exceed 
_27 feet, one side keelson is to be fitted on each side 
extending as far forward and aft as practicable. 


13. Where the breadth is above 27 feet and not exceed- 
ing 50 feet two side keelsons are to be fitted on each side 
extending as far forward and aft as practicable. If these 
keelsons are formed of plate, four angles and rider plate, the 
depth of the vertical plate of the keelson nearest the middle 
line may be gradually reduced beyond three-fourths the 
vessel’s length amidships to the breadth of the flanges of the 
lower angles, and the rider plate need not extend beyond the 
three-fourths length. The depth of the vertical plate of 


STEEL SHIPS. 33 


the outer side keelson may be similarly reduced beyond 
three-fifths the vessel’s length amidships. 


14. When the breadth is above 50 feet and does not 
exceed 54 feet two side keelsons are to be fitted as required 
in the previous paragraph, and in addition a bilge keelson 
formed of double angles and intercostal plates is to be fitted 
on each side extending as far forward and aft as practicable. 


SIDE STRINGERS. 


Section 15. 1. The number of side stringers is 
to be as required by Tables 2 and 38, and their scantlings 
and construction as given in Table 7, and shown by 
the Sketches on page 124. For side stringers in conjunction 
with web frames see Section 13 and Table 5. 


2. The spacing of side stringers at ends of vessels is 
not to exceed that amidships. 


3. The side stringers are to be formed of continuous 
angles fitted on the inside of the frames, or of the reversed 
frames, and when the depth of framing exceeds 3 inches 
by Table 2 and 4 inches by Table 3, intercostal plates 
are to be fitted, attached to the outside plating by angles 
of the thickness of the intercostal plates, and with flanges 
not less than 23 inches for 3-inch rivets, 3 inches for 
3-inch rivets, 3} inches for {-inch rivets, and 4 inches 
for 1-inch rivets. The stringer angles are to be attached 
to each reversed frame, or to angle lugs on the frames 
with at least two rivets, and connected by brackets to the 
transverse watertight bulkheads, as shown by the Sketch 
on page 138. 


4, Butt Connections.—The butts of side stringers 
are to be properly shifted and the angle bars are to be 
efficiently strapped at the butts with angles not less than 
2 feet in length. The thickness of the angle straps is not 
to be less than the thickness of the angle bars they connect. 
The intercostal plates are to be in long lengths and strapped 
at the butts. (See Sketch on page 138.) 


5. If it should be desired to omit one or more of the 
side stringers required by this section of the Rules a sketch 
is to be submitted showing the compensation proposed for 
such omission. 


- 


DOUBLE BOTTOMS AND WATER BALLAST TANKS. 


Section 16. 1. Scantlings and attachments.— 
The scantlings and attachments of the various parts 
forming the double bottom are to be as required by Tables 
8 and 9. 
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2. Side keelsons and part double bottoms.—Where 
part double bottoms are fitted the side keelsons are to 
extend into, or scarph the double bottom, not less than three 
spaces of frames, and be connected to the. longitudinal 
girders where practicable. Where double bottoms are fitted 
in the fore and after holds and not extended through the 
engine and boiler space, care is to be taken to provide 
against an abrupt termination in the longitudinal strength. 
The girders are either to be carried through the engine and 
boiler space, or connected with longitudinal engine and 
boiler bearers, or otherwise arranged to the satisfaction of 
the Surveyor. 


3. A “Well” to be formed in the engine-room.— 
Where a double bottom extends through the engine and 
boiler space, a ‘‘well” should be formed between the engine- 
room after bulkhead and the floor immediately before the 
same, for the drainage of water; or open gutter ways of 
sufficient size should be made in the wings, so as to be 
always accessible. 


4, Side girders.—Side girders in a double bottom are 
to be extended as far forward and aft as accessibility to all 
parts will admit. The girder nearest the middle line is to 
be extended to the collision bulkhead, except where fineness 
of the form of a vessel renders this unnecessary for the 
efficient stiffening of the bottom plating, 


Where the side girders are spaced more than 6 feet 
apart the watertight floors in double bottom are to be 
stiffened by vertical angles, of the size of the frame angle on 
floor, fitted midway between the girders. 


5. Double reversed frames in machinery space.— 
Double reversed angles are to be fitted on every floor in 
engine space, and on each floor in way of boiler bearers. 
They are to extend in all cases from the middle line to 
beyond the girder next outside the engine seating. 


6. Free passage of air between divisions.—It is of 
importance that ample provision should be made for the free 
passage of air from one division to another, so that it may 
readily find its way to the air pipes. This should be done 
by fitting the liners short, setting down the angle bar from 
the inner bottom wherever necessary, and leaving, otherwise, 
a sufficient number of holes as near to the inner bottom as 
practicable. 


The air pipes should also be sufficient in number and 


size ; and, wherever necessary, one should be fitted at each . 


end of each tank on both sides of the vessel. 


7. Tank side brackets and angles.—Bracket plates are 
to be fitted outside the double bottom, riveted to the margin 


plate and to every frame all fore and aft, and to extend up 
the bilges to the height given in Table 8. The bracket 
plates are to maintain this height throughout the half length 
of vessel amidships and thence to fore end of double bottom ; 
but abaft the half length amidships the height may be 
gradually reduced to the level of the inner bottom at the 
after end of double bottom. 


“ern The breadth of the bracket plate at the ship’s side and 
its rivet attachment to the frame angle must, however, in no 
case be less than its breadth and attachment at the margin 
plate. The angle bars connecting outside bracket knees to 
the margin plate are to be fitted on the same side of the 
bracket plates as the corresponding angles connecting the 
floor ends or inside brackets to the margin plate. 


8. Margin plates—The margin plate is to be of the 
depth and thickness required by Tables 8 and 9, and is to 
be efficiently connected to the outside plating and frames of 
the main body of the vessel. The full depth of the margin 
plate is to be maintained throughout the midship three-fifths 
length of the ‘vessel and to the fore part of double bottom, 
but abaft the midship three-fifths length of the vessel the 
depth may be gradually reduced to a depth at the after end 
of 15 per cent. less than the midship depth. 


When gusset plates or other ties are fitted connecting the 
outside bracket knees to the inner bottom, the horizontal 
flanges of the margin plates are to be of sufficient width to 
admit of the gusset plates being efficiently fitted and riveted 
clear of the landing edge of the inner bottom, and the upper 
surface of the reversed frames on top of the outside bracket 
knees should be fair with the top of the inner bottom. 


9. Manholes and covers.—Manholes, with wrought 
iron or steel covers, must be constructed s0 as to enable the 
inner surfaces of outside and inner bottom plating, the frames, 


floors, girders, and rivets to be thoroughly examined and 


coated when required, and where the manhole covers are 
attached by bolts to the inner bottom plating, doubling plates 
or rims are to be fitted to receive the fastenings of the covers. 


Where the manhole covers in the double bottoms of 
cargo holds, or their fittings, project above the tank top, 
and the ceiling is omitted, they must be protected by fitting 
an angle coaming around each manhole with a hatch either 
of wood or of steel fitted therein. 

Manholes are not to be cut in the centre girder within 
three-fourths the vessel’s length amidships. The manholes 
in the floor plates, side girders, and inner bottom 
plating are to be no larger and not more numerous than 
necessary to render all parts of the double bottom readily 
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accessible. The edges of the manholes should be smooth to 
enable ‘them to be entered with facility. 

10. Workmanship and Testing.—All watertight joints 
are to have the surfaces of steel fitted close to each other and 
caulked, without, as far as practicable, the use of felt, canvas, 
&c. The double bottom is to be caulked and made water- 
tight, and each compartment intended for water ballast is to 
be tested on completion with a head of water to the height 
of the load water line. 

11. Alternative arrangements.—Any other plan of 
fitting double bottoms than those hereafter referred to may 
be adopted, provided in the first instance it receives the 
approval of the Committee. 


CELLULAR DousLe Borroms with A Foor PLaTE 
FITTED AT EVERY FRAME. 

12. Construction—Where double bottoms are con- 
structed with floor plates, lightened with manholes, fitted to 
every frame, and continuous in one length from the middle 
line to the margin plate, intercostal side girders are to be 
fitted between the centre girder and margin plate, in accord- 
ance with the requirements of Table 8, well connected to 
the floors and to the inner and outer bottom plating. 

13. Additional girders in way of engines.—Additional 
intercostal girders are to be fitted in way of the engine 
seating. 

14. Inner bottom plating. —The inner bottom plating 
is to be continuous and wrought longitudinally. The butts 
to be shifted well clear of each other and the edges to be 
shifted well clear of the girders. 

15. Outside plating.—The outside plating (except flat 
keel plates and garboard strakes) which is entirely within 
the boundary of a double bottom having floors fitted at 
every frame, and which does not exceed 66 of an inch in 
thickness amidships, may be reduced °02 of an inch where 
the plating is °52 of an inch in thickness, ‘04 of an inch 
where the plating is *54 and not more than *64 of an inch in 
thickness, and ‘02 of an inch where the plating is ‘66 of 
an inch in thickness, but where the plating exceeds 66 of an 
inch in thickness amidships no reduction will be permitted 
in the outside plating. 


COxLLULAR DousLE Borroms witH FLOOR PLATES FITTED 
AT ALTERNATE FRAMES. 

16. Construction—Where double bottoms are con- 
structed with floor plates lightened with manholes, fitted to 
alternate frames, side girders are to be fitted in accordance 
with the requirements of Table 8, well connected to the 
floors and to the inner and outer bottom plating. 


In all cases floor plates are to be fitted under the boiler 
bearers, also to every frame in the engine space and from the 
three-fifths length amidships to the collision bulkhead. 

Where the rule length of vessel exceeds 400 feet, and in 
single-deck vessels which exceed 26 feet moulded depth, the 
double bottom is to be constructed throughout with a floor 
plate at every frame and with longitudinal girders as 
required for that system of construction. 

17. Intermediate frames and reversed frames.—Inter- 
mediate frames and reversed frames of the size given in 
Table 8 are to be fitted for stiffening the outside plating 
and tank top, unless the longitudinal girders are more 
closely spaced than required by the Table, or the inner 
bottom plating be increased “04 of an inch in thickness, 
when the intermediate reversed angles may be dispensed 
with. 

18. Bracket plates on intermediate frames.—Bracket 
plates are to be fitted to the centre girder and margin plates 
at the intermediate frames inside the double bottom, and 
where the longitudinal number is above 20,000, the brackets 
are to be of sufficient breadth at the top to take three rivets 
in the vertical flange of the intermediate reversed angles, for 
3ths the vessel’s length amidships. 

19. Stiffeners to Side Girders.—Vertical angles are to 
be riveted to the side girders and attached at their ends, by 
not less than two rivets, to the intermediate frames and 
reversed frames. 

20. Inner bottom plating.—The inner bottom plating 
is to be continuous and wrought longitudinally. The butts 
to be shifted well clear of each other and of the butts of the 
longitudinal girders, and the edges to be shifted well clear of 
the latter. 


DoveLE Borroms FoRMED WITH GIRDERS ON TOP OF 
ORDINARY FLOORS. 


21. Construction—Where double bottoms are fitted 
with longitudinal girders extending on top of ordinary floors 
the girders must be spaced not more than 8 feet apart 
with a continuous angle on the upper and lower edges, and 
in addition to be connected by vertical angles on the floors 
and girders. Side intercostal plates need not be fitted in the 
range of double bottom except where the breadth of the 
vessel exceeds 46 feet. 

22. Accessibility.—The height of the tank top above 
the floors to be at least sufficient for easy access and examina- 
tion of the inside of tank. 

23. Floor end brackets.—Bracket plates are to be 
fitted inside and outside the double bottom attaching the 
margin plate to every floor plate and frame. 


C 
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ADDITIONAL STRENGTHENING OF THE FORE 
PART OF THE BOTTOM OF STEAMERS. 


Section 17. 1. Riveting.—The rivets in the plating 
and frames, in the bottom of steamers, forward of the three- 


fifths length, are to be spaced not more than 55 diameters 


apart from centre to centre. 


2. Side girders.—Where a double bottom is constructed 
with a floor at every frame additional intercostal girders of 
one-half the depth of the centre girder are to be fitted for- 
ward of the three-fifths length of the vessel, extending as 
far forward as practicable. 


Where the double bottom is constructed with floors 


at alternate frames amidships and with the floor plates . 


fitted to every frame forward of the three-fifths length, 
additional girders need not be fitted’ provided that the 
ordinary side girders extend as far forward as practicable, 
and provided that the total number of intercostal girders 
forward of the three-fifths length be not less than would be 
required by the preceding paragraph. 

Where there is no double bottom in the fore part 
of a steamer, additional intercostal side keelsons are to be 
fitted from the three-fifths length to the Rule position of 
the collision bulkhead. 


3. Double frames.—The frames are to be doubled 
from the three-fifths length forward to the Rule position 
of the collision bulkhead, from margin plate to margin 
plate of double bottoms, or to the turn of bilges where 
double bottoms are not fitted. 


4, Outside plating—The three strakes of outside 
plating next the keel are to have the midship thickness 
maintained forward to the Rule position of the collision 
bulkhead. 


5. In vessels with engines fitted. aft, whose longi- 
tudinal number does not exceed 10,000, the above additional 
strengthening is to be fitted from the midship half-length 
of the vessel and extended to the Rule position of the collision 
bulkhead ; and in place of the double frames referred to in 
paragraph 3, intermediate frames of the size required for 
peak frames by Table 3 may be fitted midway between the 
floors and extended to the margin plate of double bottom, 
or to the turn of the bilges, as required by that paragraph. 


6. Floor plates or intercostals are not to be flanged in 
the range of the additional strengthening required by this 
Section. 


COASTING VESSELS INTENDED TO LOAD OR 
DISCHARGE WHILE LYING ON THE GROUND. 


Section 18. In the case of small coasting vessels 
intended to load or discharge while lying aground, it is 
recommended that the bottoms be additionally strengthened 
in order to withstand the exceptional stresses to which they 
may be subjected. 


WATERTIGHT BULKHEADS. 


The compulsory application of the Society’s amended 
Rules and Tables relating to Watertight Bulkheads was 
suspended on 26th October, 1916, and scantlings and 
arrangements of bulkheads will be anproved provided they 
are not of less efficiency than required by the Soctety’s 
Rules and Tables prior to the amendments adopted in May, 
1915, and the scantlings are determined by the height to 
which the bulkheads are carried, and provided the Society's 
amended Rules for shaft tunnels be adhered to so far as it is 
reasonably practicable to do so. 


Section 19. 1. Peak and Machinery Space Bulk- 
heads.—A watertight collision bulkhead is to be fitted at 
not less than 5 per cent. of the vessel’s length from the fore 
part of the stem at the load waterline. 

An after peak bulkhead and bulkheads dividing the 
machinery space from the cargo and the passenger spaces 
are also to be fitted. In all cases stern tubes should be 
enclosed in watertight spaces. 


2. Additional Bulkheads.—Additional watertight 
bulkheads are to be fitted as follows :-— 

In vessels above 285 feet and not exceeding 335 
feet in length, an additional watertight bulkhead is 
to be fitted in the main hold about midway between 
the collision and boiler room bulkheads, 

In vessels above 335 feet and not exceeding 
405 feet two additional watertight bulkheads are to 
be fitted, one in the forward hold and one in the 
after hold. 

In vessels above 405 feet and not exceeding 
470 feet three additional watertight bulkheads are to 
be fitted. 

In vessels above 470 feet and not exceeding 
540 feet four additional watertight bulkheads are to 
be fitted. 

In vessels above 540 feet and not exceeding 
610 feet five additional watertight bulkheads are to 
be fitted. 
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In vessels above 610 feet and not exceeding 
680 feet six additional watertight bulkheads are to 
be fitted. 

Where the machinery is fitted aft in vessels 
above 220 feet and not exceeding 285 feet long, a 
watertight bulkhead is to be fitted about midway 
between the collision bulkhead and the bulkhead at 
the fore end of the engine and boiler space. 

In vessels having cruiser sterns, the length for de- 
termining the number of watertight bulkheads is to be 
measured as required by Section 2 for vessels of this type. 

The bulkheads of Sailing vessels are considered in 
Section 47. 


3. Height of Bulkheads.—The collision bulkhead is 
to extend to the Upper, Awning, or Shelter deck. 


All other bulkheads are to extend to the upper deck, 
except the after peak bulkhead, which subject to the 
approval of the Committee may extend to the first deck 
above the load water line, provided this deck forms a water- 
tight flat from the bulkhead to the stern. 


In all vessels the machinery openings are to be trunked 
in to the height of the Awning, Shelter or Weather deck. 


In awning or shelter deck vessels, or vessels with a 
continuous superstructure or bridge house, a deep web 
frame or partial bulkhead is to be fitted on each side in the 
"tween decks, over each of the watertight bulkheads which 
extend only to the deck next below the awning or shelter 
deck. Partial bulkheads may be dispensed with if other 
efficient strengthening is provided to the satisfaction of the 
Committee. 

4. Bulkhead Plating.—The plating is to be of not less 
thickness than required by Table 10 c. The lowest strake 
is to be at least 36 inches in height measured from the 
tank top, or from the keel in vessels having no double 
bottom, but where there is a double bottom one side of the 
bulkhead only, the lowest strake should extend at least 12 
inches above the double bottom. In all cases the lowest 
strake is to be at least 04 inch thicker than required by the 
Table, and in the case of a stokehold or bunker bulkhead 
this strake is to be ‘10 inch thicker than required by the 
Table. Where the bulkhead is at the end of a stokehold 
space the bottom plating of the bulkhead is to extend to a 
height of not less than 24 inches above the stokehold floor. 
Plates in the limber are to be *10 inch thicker than required 
by the Table. 

5. Bulkhead stiffeners.—Vertical stiffeners are to be 
fitted of the size required by Tables 10 and 10 a, spaced 


30 inches apart (see Sketches on pages 134 to 137), but this 
spacing may be increased up to a maximum amount of 
36 inches provided the stiffeners be correspondingly increased 
in strength and stiffness. 

The lower end of each stiffener is to be attached to the 
shell plating, to the inner bottom plating or to efficient 
horizontal plating. At each deck level which forms the top 
of a system of stiffeners, plating is to be provided of acharacter 
which will ensure horizontal rigidity inthe bulkhead. In the 
case of hold stiffeners connected to the inner bottom plating the 
lower bracket or its connecting angle is to extend over the floor 
adjacent to the bulkhead, and this should be a solid floor; the 
upper bracket is to be connected to angles which extend over 
the beam space or to the beam adjacent to the bulkhead, or 


* other effective means are to be adopted for securing the neces- 


sary structural rigidity at these parts. Where stiffeners are cut 
in way of watertight doors in the lower part of a bulkhead 
the opening is to be suitably framed, and a tapered web 
plate or buttress, stiffened on its edge, is to be fitted at each 
side of the door from the base of the bulkhead to well above 
the door opening. Where stiffeners are not cut, but where 
the space between stiffeners has to be increased on account 
of watertight doors in ’tween deck bulkheads, the stiffeners 
at the sides of the doorway are to be increased in depth and 
strength so as to provide efficiency at this neighbourhood at 
least equal to that of the unpierced bulkhead, without taking 
the door-frame into consiceration. The frames of water- 
tight doors are to be well fitted and strongly connected to 
the bulkhead. 

Bulkheads are to be suitably strengthened at the ends of 
deck girders and where subjected to concentrated deck loads. 


6. Collision Bulkheads.—The spacing of the stiffeners 
is not to exceed 24 inches, but the scantlings of stiffeners 
and thickness of plating is to be as required by Tables 10, 
10 a and 10, for stiffeners spaced 30 inches apart. The 
stiffeners may be fitted horizontally instead of vertically, 
provided equivalent strength and stiffness be obtained. 


7. Boundary Angles.—The bulkheads are to be 
attached to the outside plating, decks, and inner bottom by 
single angles not less than “10 inch thicker than the bulk- 
head plating required by the Table. These angles may be 
single riveted except where situated more than 24 feet below 
the top of the bulkhead, when they are to be double riveted. 
The flanges of the angles are to be not less than 3 inches 
for 2 inch rivets, 3}, inches for { inch rivets, and 4 inches for 
1 inch rivets, where single riveted, and 5 inches for } inch and 
Z inch rivets, and 6 inches for 1 inch rivets where double 
riveted, as shown in sketches on page 153. 


c2 
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8. Riveting.—The rivets in seams, end connections 
of plating and boundary bars of bulkheads are to be spaced 
not more than 44 diameters centre to centre, except on the 
shell flange of boundary angles where they may be 5 
diameters centre to centre. Where the distance below the 
bulkhead deck is more than 35 feet, the vertical connections 
of plates are to be double riveted. The rivets connecting 
stiffeners to bulkhead plating are to be spaced not more than 
seven diameters centre to centre, and in the case of stiffeners 
having no bracket attachment, they are to be spaced four 
diameters for 15 per cent. of their length from each end. 
In deep water ballast and peak tanks the rivets through the 
frames and outside plating are to be spaced not more than 
5} diameters apart, centre to centre. 


9. Caulking and Watertightness.—All watertight 
bulkheads are to be carefully caulked and their watertight- 
ness tested in accordance with paragraph 16. 


Where frames pass through watertight decks, water- 
tightness is to be maintained by means of caulked angle 
chocks, or by cast steel or cast iron chocks efficiently 
secured and rust jointed. Cast steel or cast iron chucks 
are not to be used at the deck over water ballast tanks. 
A stuffing box is to be fitted on the after peak bulkhead 


‘where the screw shaft passes through, and the bulkhead 


plating at this part is to be doubled or increased in 
thickness. 


10. Horizontal Brackets.—Horizontal brackets are to 
be fitted connecting the transverse bulkheads to the side 
stringers, or to the shell plating where side stringers are 
omitted. These brackets are to be fitted two frame spaces 
in length on each side of the bulkhead and are to be ‘06 
inch thicker than the Rule thickness of the side stringer 
intercostal plates ; the width of the bracket is not to be less 
than one frame space measured from the inner edge of the 
frame. (See Sketch, page 138.) 


11. Watertight Recesses.—Watertight recesses in 
bulkheads are to be framed and stiffened so as to provide 
equivalent strength and stiffness to that required for water- 
tight bulkheads, 


12. Watertight decks and steps in bulkheads are to 
have beams at every frame intermediate in strength between 
those required for lugged and bracketed stiffeners in Tables 
10 and 104, except where such beams are fitted in short 
lengths bracketed at each end, when they may be of the 
strength required for bracketed stiffeners. 


The horizontal plating is to be ‘04 inch thicker than 
required for bulkheads under the same head from the top of 


the bulkhead or from the upper deck. In obtaining the 
necessary scantlings for beams and plating, account is to be 
taken of the spacing of the beams, and in no case are the 
sizes of these beams and thickness of plating to be less than 
required by Sections 20 and 26 respectively of the Rules. 

The rivet connections of pillars are to be sufficient to 
withstand the load due to water pressure. 

In a cellular double bottom a watertight division is to 
be fitted at or near each bulkhead required by the Rules. 

13. Watertight longitudinal Bulkheads. — Water- 
tight longitudinal bulkheads are to be equal in strength and 
stiffness to transverse bulkheads of the same depth. 

14. Deep Water Ballast Tanks and Peak Tanks.— 


’ The spacing of the stiffeners on the boundary bulkheads 


of all deep water ballast tanks is not to exceed 24 inches, 
but the thickness of the plating is to be as required by 
Table 10 c for a stiffener spacing of 30 inches. 

The stiffeners are to be of the size required by Tables 
10 and 10 a for. stiffeners spaced 30 inches apart, but in this 
case the height above the top of the stiffener is not to be 
taken less than 12 feet. 

The scantlings of beams and plating at the crown of 
the tank are to be obtained in accordance with paragraph 12, 
but the height above the top of stiffener is not to be taken 
less than 12 feet. 

Where frames and reversed frames are cut at the tops 
of peak tanks of ordinary length, they are to be connected 
by brackets of the sizes given in the following table :— 


Transverse Number, Bri pie pun F ome ey 
side plating. 
Above23 And not 49 15 inches. 4 of § inch. 
9 42 + 54 18 + acpi: ade 
ot rs 54 ” 63 21 ” 5 ” i ” 
iS CR ee $4.5, 6» % + 
oP tne ee ee Yl wy are 
” 87 ” 99 30 ” 7 ” t ” 


Brackets are to be fitted at every frame of the same 
thickness as the frame. Where only the reversed frames 
are cut, and not the frames, the bracket attachments are to 
be fitted to alternate frames. 

The side framing in deep water ballast tanks is to be 
additionally strengthened by means of a web frame fitted at 
about the middle of the length of the tank. 

The boundary angles of the bulkheads are to be double 
riveted except at the deck, where they shall be single riveted. 
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An efficient wash plate is to be fitted at the middle 
line in all deep water ballast tanks and peak tanks. In deep 
tanks the wash plate is to be carried down the boundary 
bulkheads to form a web, and quarter pillars attached to 
an intercostal deck girder are to be fitted on each side of the 
middle line. 


The air pipes are to be sufficient in number and size, 
and their total area should be at least equal to the area of 
the supply pipes. Wherever necessary, an air pipe should 
be fitted at each end of each tank on both sides of the 
vessel, and ample provision should be made for the free 
passage of air from one division to another so that it may 
readily find its way to the air pipes. 


Where it is intended to carry fuel oil in deep tanks 
plans are to be specially submitted. 


15. Shaft Tunnel.—The stiffeners are to be of the size 
required by Table 10 D, and spaced 36 inches apart. The 
foot of each stiffener is to overlap and be attached to the 
tunnel base angle in all cases. The flat plating is to be of 
the thickness required by Table 10 c for bulkhead plating 
with stiffeners spaced 36 inches apart, and the curved 
plating may be of the thickness required for bulkhead 
plating with stiffeners spaced 30 inches apart. 


The top plating in way of the hatchways is to be not 
less than *10 inch thicker than the remaining plates, or to 
be covered with wood not less than 2 inches thick. 


The base angle is to be 10 inch thicker than the flat 
tunnel plates and may be single riveted. Riveting and 
caulking is to be as required for bulkheads. 


The tunnel is to be fitted with a watertight sluice door 
on the engine room bulkhead, capable of being closed from 
the upper deck. 


If a pipe tunnel is led through the forward holds, its 
structure is to be the same as that of a shaft tunnel. 


16. Testing—On completion, ordinary watertight 
bulkheads, deck flats, and tunnels are to be hose tested 
under simultaneous inspection on both sides of the plating. 
The pressure of the water in the hose should be not less 
than 30 lbs. per square inch. 


Fore and after peak bulkheads are to be tested by 
the peaks being filled with water to the height of the load 
water line. 


Deep water ballast tanks and peak tanks are to be 
tested by a head of water 8 ft. above the top of the tank, 
but not less in any case than to the height of the load water 
line. 


BEAMS. 

Section 20. 1. It is recommended that the round 
up of the beams of all weather decks should be about one 
quarter of an inch per foot of length of beam, except when 
the longitudinal number exceeds 30,000 and at least half the 
length of the top continuous deck is covered by erections. 

2. Form of Beam Section—Beams are to be of the 
form and size given in Tables 11, 12 and 13 (see also 
Sketches, pages 117 to 121), or they may be of other 
approved form of equal strength. 

3. The beams of the various decks, or of tiers of 
beams, are to be placed over each other and, as far as 
practicable, to be fitted to the frames which have reversed 
frames extended to the upper deck. 

4, Beams are to be fitted at every frame :— 

(a) At all watertight flats. 

(6) At upper decks of single deck vessels above 
15 feet in depth. 

(c) At unsheathed upper decks when a complete 
steel deck is required by the Rules, also at un- 
sheathed bridge decks, awning or shelter decks. In 
vessels over 450 feet in length the beams of upper, 
awning or shelter decks are to be fitted at every 
frame whether the plating is sheathed or not. 
Upper decks in way of poops, forecastles, and 
bridges of vessels not exceeding 66 feet in breadth 
may have the beams fitted at alternate frames, 
except for one-tenth the vessel’s length within each 
end of the bridge where they are to be fitted at 
every frame. 

(d) Where no wood deck is laid on a steel or 
iron deck (required by the Rules) at sides of 
hatchways including those of engine and boiler 
room openings. ’ 

Elsewhere deck beams must in no case be spaced more 
than two frame spaces apart, and only when the frame 
spacing does not exceed 27 inches. 


5. Rows of Pillars.—The number of rows of pillars is 
to correspond with the requirements of Tables 11 and 12, 
Where the length of the midship beams exceeds 44 ft, not less 
than two rows of pillars are to be fitted, and where the length 
exceeds 60ft. three rows are to be fitted. Where beams are 
at every frame, pillars are to be fitted at alternate beams and 
attached to continuous fore and aft girders under the beams, 
These girders are to be attached to each beam and to the 
bulkheads against which they abut, by short angles. For 
widely spaced pillars and girders at heads of same, see Tables 
15 and 16, and Sketches. 
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Where one row of pillars is fitted, the beams at the 
ends of the vessel which do not exceed in length two- 
thirds that of the beam amidships, may be of the sizes 
required by the columns numbered 2 in Tables 11 and 12; 
and beams at ends which do not exceed half the length 
of the beam amidships may be of the sizes required by 
columns 3 in Tables 11 and 12. 

Where two rows of pillars are fitted amidships the 
athwartship distance between the rows is to be about one-third 
the breadth of the vessel amidships; the beams at the ends 
which do not exceed two-thirds the length of the beam 
amidships, may be supported by one row of pillars, and be of 
the sizes required by columns 2, and where the lengths of the 
beams at the ends do not exceed half the midship beam 
length the sizes may be as required by columns 3 if supported 
by one row of pillars. 

Where three rows of pillars are fitted amidships, the 
athwartship distances between the rows of pillars is to be 
about one-fourth the breadth of the vessel amidships, and 
the beams throughout are to be of the sizes required for 
beams amidships by columns 3; but where the lengths of 
the beams at the ends do not exceed three-fourths the length 
of the beam amidships, two rows of pillars may be fitted; and 
where the beams at the ends do not exceed half the midship 
beam length, one row of pillars may be fitted.” 

6. If beams of bulb angle section are fitted at alternate 
frames in vessels exceeding 34 feet in breadth, a steel or iron 
deck should be fitted on these beams. 

7. The hatch end beams of hatchways above 10 fect 
in length are to be in accordance with Section 32, paragraph 
4. The sizes of half beams in way of engine and boiler 


openings are to be determined as for half beams in way of . 


hatchways. (See Section 32, paragraph 5.) 

8. Passenger decks——The beams of decks fitted 
exclusively for the accommodation of passengers may be: of 
the size given for upper deck beams of the same length. 

9. “Strong” beams in the machinery space of 
steamers are to have double angles on their upper and lower 
edges unless cross tie-plating is fitted on them, in which 
* ease only single angles need be fitted to the upper and lower 
edges of the beams. 

10. When it is intended to suspend cargoes such as 
chilled beef by hanging them to the beams, the beams and 
beam girders should be of such extra strength as may be 
required by the Committee, in order to enable them success- 
fully to resist the additional stresses brought upon them by 
this mode of carrying the cargo. 

11. Beam knees and bracket knees.—Where plate 
knees are not fitted, beam knees are to be efficiently welded. 


The depth and thickness of welded knees, and the 
depth, breadth, and thickness of bracket knee plates (see 
Sketches, page 139) for beams fitted at every frame are to be 
as required by Table 11, and for beams to alternate frames as 
required by Table 12 for the respective decks, except in the 
following cases where the beam knees are to be as required 
by Tables 11 and 12 for upper deck beams of steamers having 
the same midship length of beam and having one tier of 
beams only :— 

(a) The upper deck beam knees where the beams below 

are widely spaced. 

(b) The beam knees at watertight flats for deep tanks. 

(c) The lowerand orlopdeck beam kneesof sailing vessels. 


12. In the upper deck of large vessels having no 
decks below, the beams at every frame are to have plate 
bracket knees as follows :— 

Where the depth (d) of the vessel is 

Avove 23 ft. ,tm'ters, 24 ft. the knees are to be 33 x 33 x *jO0ins. 
ud fil an eee LOD aii _.. pylhion Iph, 0 ~ gh RO OB EER), 
alttrgpldiype 296%! ayet 4) amp eBiatiore,, 
seule Lig ABEG toy) Ch eye Aaa hey, 

The 42 in. bracket knees are to be stiffened by being flanged 

on the inner edge. 


12. Beam knees are to measure across the throats not 
less than six-tenths of the depths required for the knees. 


14. Riveting of beam knees.—Not more than two 
holes are to be punched in each beam knee before the beam 
is properly adjusted in its position. 

15. The number and size of the rivets in the beam 
knees, or in both arms of bracket, plate knees, are to be 
sufficient to ensure the riveted parts being efficiently closed, 
and in no case to be less than given in the following 
table :-— 


DeprH oF KNEE. | Sheena ps aah 
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” 21 ” ” 24 ” i) E ” 
eae on | eo! ae 6 5 ” 
ee ss as Bees 7 q a 
Pegs) aaa A iearrie 8 4 x 
Coa Test as AGiDS. 9 cf me 


WIDELY SPACED BEAMS IN HOLD. 
Section 21. 1. A tier of beams in hold, such that 
the depth (d) (Section 2, paragraph 3) may be .taken 
between it and the top of floors to determine the scantlings of 
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transverse framing, must have the beams of the size given 
for “strong” hold beams by Table 12, and having a rider 
plate of at least the breadth and thickness of the beam plate. 

These beams are to be fitted not lower than the middle 
of the depth of the hold and are to be spaced not more than 
24 feet apart. They are to have a broad hold stringer 
plate riveted to the beam ends. The breadth and thickness 
of the stringer plate is to be as given below, and it is to 
be attached to the outside plating with double angles 
34" x 34", and of the thickness of the stringer plate. 

A bulb angle, or equivalent channel, face bar of the size 
given below is to be riveted to the inner edge of the stringer, 
and the stringer is to be supported by brackets at alternate 
frames. See Sketch on page 131. 


DepTH FROM Top or FLoors TO ToP OF 
BEAM OF Lowest LAIp DEcK at SID#. 
L x (B + D) Feet. Feet Feet, 
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21 ana 23 23 ana 25 25 ana 27 
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18200 ana 26400 60 x °56 64 x 58 68 x °60 
| 
26400 ,, 34800) 64°58 68x60 | 72x°62 


Bulb Face Angle 11 x 3} x58 11 x 85 x 60) 12 x4 x “62 


2. Gusset plates, four frame spaces in length and of a 
breadth equal to one half their length, also of the thickness 
of the stringer plate, are to be fitted connecting the “ strong” 
hold beams to the stringer plate; and brackets are to be fitted 
connecting the stringers to the bulkheads. 


PILLARS. 


Section 22. 1. Pillars, where fitted in accordance 
with the requirements of Table 14, may be of steel or iron 
of the sizes given therein. Where widely spaced pillars 
are fitted in accordance with the requirements of Table 15, 
they are to be of steel having a tensile strength of from 28 
to 32 tons per square inch (as per Section 3). If steel of 
from 22 to 27 tons per square inch tensile strength be used 
for widely spaced hollow round pillars, the plates from 
which the pillars are to be made must be increased in 
thickness as shown in the footnote to the Table. Other 
approved forms of pillars than those shown in Table 15 
will be accepted, provided they are of equal strength. The 
number of rows of pillars is to correspond with the require- 
ments of Tables 14 and 15, and Section 20, paragraph 5. 
Where the length of the midship beam exceeds 44 feet, 
not less than two rows of pillars are to be fitted, and where 
the length exceeds 60 feet, three rows are to be fitted. 
Where beams are at every frame, pillars are to be fitted at 
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alternate beams and attached to continuous fore and aft 
girders under the deck. 

The girders are to be attached to each beam, and to the 
bulkheads against which they abut, by short angles. For 
widely spaced pillars and girders at heads of same, see 
Tables 15 and 16, and Sketches on pages 140 to 149. 


2. Riveting of pillars—Pillars to beams are to be 
arranged between decks and in the holds so as to form 
continuous ties from the floors to the weather deck beams. 
The heads of pillars are to be fitted close under the beams 
or girders, and the heels are also to be fitted close. 

Where the lengths of pillars do not exceed 18 feet, and 
the diameters do not exceed 4 inches, the ends are to be 
attached by not less than two % inch rivets. Where the 
lengths are above 18 feet and do not exceed 24 feet, or the 
diameters are above 4 inches aud do not exceed 5 inches, 
there are to be not less than three rivets in each end of the 
pillars, and where the diameters of the pillars are above 
5 inches, not less than four rivets are to be fitted. 

3. The heels of pillars at inner bottoms are to be fitted 
and riveted to short tee or angle bars. 

4. In way of hatchways and other deck openings, 
the pillars may be spaced four frame spaces apart, provided 
they be increased } an inch in diameter above the sizes 
required for two rows of pillars by Table 14. 

Where the pillars abreast the openings are more widely 
spaced, the sizes of these, as also the sizes of the hatch end 
pillars at the centre line, are to be in accordance with 
Table 15, and the grade number is to be obtained so as 
to take account of the load borne by each pillar. In sach 
cases plans showing the arrangement and scantlings are to 
be submitted for approval. 

5. Pillars under widely spaced hold beams may be 
of the sizes required for pillars of the same length under the 
deck next above the hold beams. 

6. Passenger decks.—If the “‘ second” deck is intended 
exclusively for the accommodation of passengers, the pillars 
between this deck and the floors may be 3 inch less in 
diameter than required by the Tables ; and where the deck 
next below is also intended for passengers exclusively, the 
pillars between this deck and the floors may be > inch less 
than required by the Tables. 

7. Additional Pillaring—Under deck houses, heel 
of bowsprit, windlass, steam winches and capstans, the beams 
are to be additionally pillared. 

8. Where double pillars are fitted for the purpose of 
securing shifting boards, they are not to be less than three- 
fourths the diameter required for single pillars. 
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9. When it is intended to suspend cargoes such as 
chilled beef by hanging them to the beams, the pillars beneath 
such beams, and the supports under their heels, are to be of 
such extra strength as may be required by the Committee, in 
order to enable the pillars and the framing beneath them 
successfully to resist the additional stresses: brought upon 
them by this mode of carrying the cargo. 

10. Pillars on a shaft tunnel.—lIf pillars be fitted on 
a shaft tunnel, the tunnel should be strengthened in way of 
them, by doubling plates, angle bars, and a transverse 
vertical plate, or by other efficient means. 

11. Where a non-watertight middle line bulkhead is 
fitted in lieu of a row of pillars, it is not to be less than 4°5 
of an inch in thickness if of iron, or *30 of an inch if 


of steel, and connected at the bottom and to plating on 


the beams by single angles not less than 34"' x 34" x *40". 

The vertical stiffeners are to be spaced not more than 
two frame spaces apart, and they are to be of the sizes 
given in the following Table. Where quarter pillars are 
fitted the size of these stiffeners may be modified subject 
to the approval of the Committee. 
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The stiffeners at the ends of hatchways are to be 
bracketed at top and bottom, and in cases where pillars 
at sides of hatchways are omitted, or are widely spaced, 
these stiffeners will require to be reinforced ; the remainder 
of the stiffeners are to be riveted to the beams and attached 
at the bottom by double riveted lugs. 


12. The beams in the machinery space are to be 
pillared where practicable. Quarter pillars to these beams 
may be dispensed with provided they are supported by 
straight bunker sides or casings not less than *80 of an inch 
thick, having stiffeners extending from the lowest complete 
tier of beams to the inner bottom and spaced not more than 
two frame spaces apart. The stiffeners may be one inch less 
in depth than would be required for a middle line bulkhead. 
They are to be attached at their heels to the inner bottom by 
double riveted lugs and riveted at their heads to the beams 
and half-beams. 


PLATING. 

Section 28. 1. Thickness.—The thickness of the 
outside plating as given in Tables 17 and 18, for half the 
vessel’s length amidships, is to be maintained for that length, 
and may thence be gradually reduced to the thickness given 
for the extreme ends. 

Tne three strakes of outside plating next the keel 
are to have the midship thicknesses maintained forward 
to the collision bulkhead. 

In single screw steamers the plates connected to the 
stern frame, and in twin screw steamers the plates connected 
to the “spectacle frame” and to the stern frame must be of 
the thickness required for the same strakes amidships. 
Plates on the ‘spectacle frame” of twin screw steamers, and 
on the boss of single screw steamers which are to be 
furnaced should be supplied of the thickness required for 


_ propeller boss plates in Table 17. The outside plating is to 


be of increased thickness or doubled in way of hawse pipes. 


2. Shift of butts.—No butts of outside plating in 
adjoining strakes to be nearer each other than two spaces of 
frames; and the butts of the alternate strakes not to be 
under each other, but shifted not less than one frame space. 


3. The butts of the upper, awning or shelter deck 
stringer plates are in all cases to be shifted not less than two 
frame spaces clear of the butts of the sheerstrakes. 

4. The butts of the strakes next to the keel are to be 
shifted clear of the keel butts, or scarphs, and not to be 
nearer each other on opposite sides of the vessel than two 
frame spaces. 
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5. Fitting and caulking of butts and edges.—All 
flush butts of plating to be planed and fitted close ; all over- 
lapped butts and edges of the plating to be sheared from 
the faying surfaces, or the “burr” caused by shearing to be 
carefully chipped off, and all outside edges of seams and 
lapped butts of plating are to be either planed or chipped 
fair. The butts and edges to be carefully caulked. 


6. The sheerstrake to extend sufficiently above the 
upper deck beam ends to take at least two rows of rivets 
vertically in the butts above the upper flange of the gunwale 
angle bar. 


7. Breadths of strakes——The maximum breadths of 
strakes of outside plating for which the butt riveting 
required by Table 21 is applicable are to be as follows :— 


| Maximum breadth 


Depth (1D) of’ vessel. of strake of plating. 


Feet. Inches. 
Not exceeding 20 54 
Above 20 and ,, os 24 60 
” 24 ” ” ” 28 66 
» 28 72 


If it is proposed to use wider strakes of plating than 
the foregoing, the riveting of the butts is to be specially 
submitted. 


8. Where it is proposed to cut large openings in the 
topside plating, efficient compensation is to be provided to 
the satisfaction of the Committee. 


BULWARK PLATING AND STANCHIONS. 


9. Steamers. —The stanchions which support the 
bulwarks in steamers are not to be more than 6 feet apart, 
and the stanchions nearest to the ends of a bridge or a long 
poop are not to be more than 5 feet from the bridge or poop 
bulkhead, and to be made additionally strong to the 
satisfaction of the Surveyors. The bulwark plating at these 
parts is to be increased in thickness and supported by 
bracket plates. 


The continuity of strength is to be carefully ensured at 
the break of erections; and gangways, doors, and other 
openings in the bulwark plating are to be kept well clear 
from these breaks. Freeing ports in bulwarks adjacent to 
the extremities of a bridge, or the front of a long poop, are 
to have rounded corners and substantial rims. When 
mooring pipes are fitted in bulwarks the plating in way of 
same must be doubled. 


BUTT-STRAPS AND EDGE LAPS. 


Section 24. 1. The breadth and thickness of butt- 
straps of outside plating, inner bottom plating, deck stringers, 
plating, floors, keelsons, &c., also the breadths of edge laps of 
the above, and the number of rows of rivets in such butt- 
straps and edge laps, together with the spacing of same, 
are to be as stated in Tables 19, 20, and 21. 


Linina Pieces. 


2. The space between the plating and the frames to 
have solid filling or lining pieces of iron or steel in one length, 
closely fitted ; to be of the same breadth as the frames. 


RIVETING AND RIVETS. 
(See also Tables 19, 20, and 21.) 

Section 25. 1. Workmanship.—The work is to be 
carefully closed with nut and screw bolts before the riveting 
is commenced. Unfair holes are to be properly rimed out 
and re-countersunk if necessary, and not to be cut with a 
chisel or unduly drifted. The rivets are to be properly 
staved up so as to completely fill the holes, their heads are 
to be “laid up” close, and the points or outer ends are to 
be left full and are not to be below the surface of the plating. 

The Surveyors are to see that the rivet holes are 
properly formed, and the “ burr” caused by punching must 
be removed before the parts are fitted together for riveting. 

The rivet holes are to be regularly and equally spaced 
and carefully punched from the faying surfaces, opposite 
each other in the adjoining parts, laps, lining pieces, butt- 
straps and frames. The rivet holes in frames at the turn 
of the bilge are not to be punched until the frames are bent 
to the required shape ; the holes in way of the lands of the 
plating are to be drilled or “ beared” after the frames are 
faired in place, and the plate edges lined off. 


2. Quality and Testing of Rivets.—Rivets, whether 
of iron or steel, are to be of the best quality, and the 
Surveyors are to test samples of the rivets when delivered in 
the shipyards where they are to be used. 


3. Form of Rivet.—The rivets are to be in diameter as 
required by Tables 19 and 20, and to be increased in 
size under their heads to fill the rivet holes. ‘Those used for 
outside plating are to be of the form shown in Table 20. 


4. Countersinking.—The countersinking of the rivet 
holes is to extend through the whole thickness of the plate 
or angle when the thickness does not exceed *60 of an inch, 
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and when the thickness is above *60 of an inch, the counter- 
sinking is to extend through nine-tenths the thickness of the 
plate. The size of the countersink is to be in accordance 
with the figured dimensions shown in Table 20. 


5. Arrangement of Rivets.—The size and spacing of 
the rivets in the various parts of the structure are to be in 
accordance with the requirements of Tables 19, 20, and 21. 
The butts of outside plating, and all double and treble 
riveting, except in the keel, stem and sternpost are to be 
chain riveted. The keel, stem and sternpost, the butts of 
outside plating, deck stringers and tie plates on beams, 
keelsons, stringers, and all longitudinal ties, are to be at 
least double riveted in all vessels. The butts of deck plating 
are to be at least double riveted for half the length 


amidships. The butts and edges of the plating of watertight 


bulkheads may be single riveted, except the seam connecting 
the bulkhead plating to floor plate, which must be double 
riveted. 


6. Number of Rows of Rivets in Seams of Outside 
Plating.—The landing edges of outside plating when above 
‘36 of an inch in thickness from the keel to the upper turn of 
bilge, and when above °48 of an inch from the upper turn of 
bilge to the gunwale, must be at least double riveted ; below 
these thicknesses the edges may be single riveted. 


Where the side plating is above 84 inch in thickness, 
the seams of the same are to be treble riveted for four-fifths 
the vessel’s length amidships. The edges of the sheerstrakes 
are to be double riveted in all cases; except where the side 
plating is above °84 of an inch in thickness, when they are 
to be treble riveted. 


The thicker of the two plates is to’ regulate the size 
of the rivets and the requirements as to double riveting. 
When the plating is of a thickness amidships to require 
the edges to be double riveted, the same is to be continued 
all fore and aft. 


In vessels above 480 feet in length, with side plating 
-not more than *84 inch in thickness, the landing edges 
are to be treble riveted for one-fourth of the vessel’s length 
in the fore and after bodies for a depth of one-third 
the depth of the vessel, the actual position of this treble 
riveting to depend upon the arrangement of shell plating and 
the special design of the vessel; or other equivalent 
strengthening to be afforded. 

Vessels of from 450 feet to 480 feet in length are 
to be additionally riveted at the before mentioned parts 
proportionately to their length, or to have other equivalent 
strengthening. Each case requiring this additional riveting 


of the seams is to be submitted for the approval of the 
Committee. 

7. Spacing of Rows of Rivets.—The breadth of butt 
straps, butt laps and edge laps are to be in accordance with 
the requirements of Tables 19 and 21. The rivets are not 
to be nearer the butts or edges of the plating, butt straps, 
butt laps, or of any angle bar than a space equal to their 
own diameter. 


In edge riveting the space between any two consecutive 
rows of rivets must not be less than once and a half their 
diameter. 


In butt straps the space between any two rows must 
not be less than twice the diameter of the rivets, and in 
butt laps the space between consecutive rows is not to be 
less than two and a half times the diameter of the rivets. 

8. Doubling Plates.—When plates have to be doubled 
the butts of these plates and of the doubling plates are to 
have the butt straps double or treble riveted, as may be 
required by Table 21, and in addition, these doubling plates 
are to be well riveted at the edges and middle of the plates 
between the frames, in addition to the rivets which pass 
through the frames, and the middle of the plates are to be 
riveted up before the edges. 


DECKS. 


Woop Drcks. 


Section 26. 1. The flat of decks, if of wood, to 
be of good quality, properly seasoned, free from sap and 
objectionable knots; the thickness to be as follows :— 


At Awning or 


At Upper Shelter ec 
itudi Decks. and at Decks 
Longitndiael of Erections. 
Number 
Thickness. Thickness. 


L x (B + D). 


Pine. | Teak. | Pine. | Teak. 


inches. | inches. | inches. | inches. 
Above 1200 sabalak 2400 24 _ 2 — 
, 2400 ,, 8700] 2 | 2 | 2 | — 
, 3700 ,, 5200] 3 | 2 | 23 | — 
, 5200 ,, 7000] 3} | 23 | 2 | 2 

. 7000 ,, 8800; 34 | 8 | 23 | 2} 
, 8800 , 11800] 3% | 8 | 23 | 2} 
, 11800 ,, 82000] 4 | 8} | 8 | 2% 


The thickness of a wood deck below an upper deck need 
not exceed 3} inches. 


RULES FOR 


2. Pitch Pine and Yellow Pine.—Pine planks for 
weather decks should not be laid within a period of from 
four to six months (according to their thickness) after being 
cut; and where pitch pine is used for weather decks the 
breadth of the planks should not exceed 5 inches, and the 
period of seasoning should not be less than six months. 


3. Oregon Pine.—Oregon pine of good quality will be 
admitted for decks of vessels, provided it be laid with the 
grain vertical, and the width of planks and period of 
seasoning be as required for pitch pine. 

4. Artificial Seasoning —The above required periods 
of seasoning will not be necessary in cases where satisfactory 
artificial means of seasoning are adopted. 

5. The Surveyors must ascertain that the requirement 
as to the seasoning has been complied with. 


6. The deck is to be laid and caulked to the satisfaction 
of the Surveyors. 


7. When gutter waterways are adopted at the upper 
deck, the angle bar forming the inner edge of waterways is 
not to be less in thickness than 

“50 where the thickness of the deck is 4 inches. 
“44 s bs . > 34 inches. 
“40 


” ” ” = ep eauchess 


8. Margin Planks.—In sailing vessels, the margin or 
boundary planks of weather decks, adjacent either to the 
gunwale or to the gutter waterway at the gunwale, are to be 
either of Teak or Greenheart. 


9. Fastenings.—When the deck planks are 6 inches 
in width or under, single fastening will be sufficient ; but 
when they are above 6 inches and not exceeding 8 inches in 
width, there must be two bolts in each plank in every beam, 
one of which may be a short screw bolt; and planks 
exceeding 8 inches in width must be double fastened with 
nut and screw bolts. 


10. The upper deck to be fastened by galvanised 
screw bolts with nuts at the under side of the angle bar of 
the beams and tie-plates. The bolts must be properly sunk, 
with oakum and white lead under their heads, and be 
carefully covered over with turned dowels bedded in white 
lead, marine glue, or other suitable composition. 

Pine decks from 2 inches to 3} inches in thickness are 
to be fastened with bolts } inch in diameter, and where the 
decks are from 3} inches to 4 inches in thickness, by bolts 
§ inch in diameter. Teak decks from 2 inches to 2} inches 
in thickness are to be fastened with bolts }inch in 
diameter, and where the decks are from 3 inches to 34 inches 
in thickness, by bolts 3 inch in diameter. 
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11. Pads not to be used.—Where diagonal plates are 
titted on the beams, the deck planks are to be scored over 
the diagonal plates, so as to fit closely on the beams, thereby 
avoiding the use of wood pads. 


STEEL DECKS. 


12. Steel decks are to be fitted as required by 
Tables 17 and 18 of the Rules. 


13. Where the beams at unsheathed iron or steel 
decks required by the Rules are not fitted at every frame 
(see Sec. 20, par. 4), the thickness of the plating is not to be 
less than required by the following Table :— 

Spacing of beams in inches 42 to 44 46 to 54 
Thickness of plating (Steel... “36 “40 
amidships in inches t Tron a5 ve 

14. Continuity of Strength.—Where a steel or iron 
deck is required by the Rules care should be taken to 
preserve the continuity of strength at all parts where local 
stiffness is unavoidably introduced. If intercostal girders 
are not adopted for the purpose of supporting the beams 
such girders are to be fitted to prevent local straining between 
the coamings of hatchways, engine and boiler room openings, 
deck houses, &c., at the amidship portion of steel or iron 
bridge, awning or shelter, and upper decks as well as of the 
deck next below an awning or shelter deck. They should be 
efficiently connected to the various coamings and casings by 
laps or brackets, or if not in line with these they should be 
made to scarph them by a sufficient distance. 


15. Steel Decks for one-half length.—Where a steel 
deck is prescribed in Table 18 to be fitted for one-half the 
vessel’s length amidships, it is to be maintained the full 
breadth of the vessel for that length and then tapered 
gradually into the stringer plates for one-eighth the vessel’s 
length at each end. 

16. Wood Sheathing.—If a wood flat be laid over an 
iron or steel upper, awning, or shelter deck, the thickness 
of the sheathing need not exceed 3 inches, if of pine, and 
24 inches, if of teak, and it should be efficiently secured 
between the beams to the deck plating. Steel or iron 
decks are not to be reduced in thickness from that given by 
Tables 17 and 18, when sheathed with wood. 

The thickness of a wood flat laid over a steel or iron 
deck below an upper, awning or shelter deck need not exceed 
24 inches. 

Where Owners desire to use compositions intended as 
substitutes for wood sheathing on steel or iron decks, it is 
recommended that the steel or iron deck be coated with an 
approved insulating material, laid in a thin layer, hardened 
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and carefully examined for flaws and non-adherent patches 
before the wood substitute is applied; that there should not 
be any mechanical connection other than natural adhesion 
between the composition and the insulating material, or 
between the composition and the deck; and that the com- 
position should be laid in sections sufficiently separated to 
allow for expansion, and the joints filled by the insulating 
material used below the composition. 

It is further recommended that such compositions 
should not be fitted to weather decks, nor to any parts of 
other decks which may be subject to extreme moisture or 
extreme variations of temperature. 


17. Caulking.—All decks of steel or iron are to be 


caulked, unless sheathed with a properly caulked wooden 


deck. 


18. Deck openings.—Where large openings are cut in 
deck plating, compensation is to be given for the same. 

Where steel or iron decks are fitted as required by the 
Rules the thickness of the plating must be increased so as to 
efficiently maintain the strength of the deck in way of all 
hatchways and engine and boiler openings, and, in addition, 
doubling plates are to be fitted at the corners of all large 
deck openings, or the deck plating increased in thickness 
equivalent to the doubling plate. (See also Section 32, 
paragraph 6.) 


19. Iron decks will be admitted in lieu of steel decks, 
provided the thickness of the plating be ten per cent. in 
excess of the thickness required by Tables 17 and 18 for steel 
decks, : 


20. Water Testing.—All upper and weather decks of 
new vessels, of whatever material they are constructed, are, 
when complete, to have their watertightness tested by a hose 
in the presence of the Surveyors, who are to state in their 
First Entry Report the results of such tests. 

All gutterways of: new vessels are to be tested by being 
flooded with water, where possible, to ensure watertightness, 
and the Surveyors are to state in their First Entry Report 
the results of such tests. 


STRINGERS ON BEAMS. 


Section 27. 1. Stringer plates are to be fitted upon 
the ends of each tier of beams. Those upon the ends of the 
upper, awning or shelter deck beams to be of the breadth and 
thickness given in Table 18, and those upon the ends of deck 
beams below upper, awning or shelter decks to be as given in 
Table 17. Deck stringer plates are to maintain their midship 
breadth and thickness for one-half the vessel’s length 


amidships ; from thence the breadth and thickness may be 
gradually reduced to those given in Tables 17 and 18 for the 
ends of the vessel. In way of a long bridge the upper deck 
stringer plates may be reduced in thickness as shown by 
Table 18. The stringer plates on widely spaced beams in hold 
to be as given in Section 21. 


2. The stringer plates on all deck beams are to be fitted 
home and riveted to the outside plating, all fore and aft, with 
angle bars of the dimensions required by Tables 17 and 18. 
The stringer plates of all decks below the upper, awning or 
shelter decks are to have an additional angle bar of the same 
dimensions fitted inside the reversed frames and extending 
all fore and aft. For stringer angles on widely spaced hold 
beams see Section 21. 


8. When the frames are extended through the upper 
deck stringer plate to form frames for bridges, poops and 
forecastles, there must be a continuous angle bar, of the size 
given in Table 17, wrought on the upper deck stringer plate 
inside the frames. 


4, The upper deck stringer angle bar is in all cases to 
be fitted on the upper side of the stringer plate. 


5. When gutter waterways are fitted to upper decks in 
vessels having poops or forecastles, the angle bars forming 
the ends of the gutters are to be welded, and the gutters to 
be carefully caulked. 


TIE-PLATES ON BEAMS. 


Section 28. 1. Where there are no steel decks laid, 
tie-plates are to be fitted on the beams, extending all fore 
and aft upon each side of the hatchways. Upon deck beams 
below the upper deck, on which no deck is laid, double angle 
bars of the sizes given in Table 17 for beam stringer angles, 
placed at middle line or at each side of the hatchways, will be 
admitted in lieu of plate ties. 


2. The tie-plates are to be of the width and thickness 
given in Tables 17 and 18, for half the vessel’s length 
amidships, tapered at the ends to the same thickness as the 
ends of the stringer plates. They are to be well riveted to 
each other and to the beams and stringers. 


HOOKS AND CRUTCHES AND PANTING 
ARRANGEMENTS. 


Section 29. 1. Spacing of stringers at ends.— 
Stringers, where practicable, are to extend all fore and aft, 
and to be efficiently connected at their ends with plates forming 
hooks and crutches of the same thickness as the floor-plates 
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amidships, and those below. the hold beams are to be spaced 
about 4 feet apart. In vessels whose longitudinal number is 
above 18,200, an additional hook or crutch should be fitted 
at the ends of the vessel, between each tier of beams, to the 
satisfaction of the Surveyors. 


2. Beams in peaks.—Tiers of beams are to be fitted 
throughout the depth of peaks, the tiers being spaced not 
more than 8 feet apart. 


3. All vessels to have, in addition, provision made to 
prevent panting, by means of an extra tier or tiers of beams, 
also by bracket knees, and stringer plates, fitted abaft the 
collision bulkhead. 


4, Where a vessel has considerable sheer, additional 
transverse strength in the form of beams or otherwise is to 
be provided, having regard to the form of the vessel. 


5. Panting beams and stringers are to be fitted at the 
after end of vessel where considered necessary by the Surveyors. 
Sketches of panting arrangements are in all cases to be 
submitted for approval. The stringer plates fitted below 
the lowest laid deck at the fore part of the vessel to prevent 
panting are to be worked intercostally between the frames, to 
be riveted to the panting beams, to be connected to every 
frame by a bracket knee, and to be attached to the outside 
plating by double angles, or by single angles with flange 
sufficiently broad to admit of double riveting. 


ENGINE AND BOILER SPACE. 


Section 30. 1. Engine and Boiler bearers.—In 
steam vessels care must be taken that the engine and boiler 
bearers are properly constructed, and fitted with efficient 
longitudinal ties. Where the bearers interfere with the 
longitudinal strength of the vessel, they must extend a 
sufficient distance beyond the bulkheads of the engine and 
boiler space to compensate for the same. 

When engines of high power are fitted—Where it 
is intended to fit engines of greater power than in ordinary 
cargo carrying steamers, the engine seating is to be of 
proportionately greater strength, and to be specially adapted 
with this object in view by being connected to the sides of 
the vessel. Other means are, if necessary, to be adopted in 
order to ensure the rigidity and strength necessary to 
withstand the vibration produced in this part of the vessel. 


2. Strengthening in machinery space.—Additional 
strengthening by means of web frames, and “ strong” beams, 
or otherwise is to be provided in the machinery space. Plans 
showing the proposed additional strengthening are to be 
submitted for approval, 


3. Clearance between bulkheads and boilers.—Coal 
bunker bulkheads are to be kept well clear of the boilers and 
their uptakes. Where the boiler room bulkhead is recessed 
for a donkey boiler, the recess is to be of a size sufficient to 
give space all round the boiler to admit of its being properly 
attended to. 

In order to afford protection against the heat from the 
boiler, the roof of the recess is to be not less than 4 feet 
clear of the top of the boiler, the space between the bunker 
or hold bulkhead plating and the chimney is to be not less 
than 18 inches, and a baffle plate is to be fixed between 
the chimney and the bulkhead ; other efficient means may be 
provided. Wood lining is to be fitted on the hold side of 
the recess plating with an air space between it and the 
plating. 

4, Tie-beams across recess.—When a recess extending 
above the hold beams is formed in the engine room bulkheads, 
the bulkhead is to be efficiently connected from side to side 


- by a tie or bridle beam at about the height of the hold 


beams, strongly riveted to the plating and fitted with efficient 
gusset plates. 


5. Protection of deck under donkey boilers—Where 
vertical donkey boilers are placed on the decks of vessels, the 
deck underneath them is to be protected by being covered 
with firebrick o1 cement not less than 2 inches in thickness. 
The deck on which fires may be drawn from any donkey 
boiler is also to be protected by firebrick or cement not less 
than 2 inches in thickness. 


ENGINE AND BOILER OPENINGS. 


Section 31. 1. Framing of openings.—The 
engine and boiler openings of the weather deck of steam 
vessels are to be properly framed for a height of not less than 
18 inches above the deck, the coaming plates to extend to 
the lower edge of the beams, and iron or steel casings 
connected to the coamings should be fitted to a height of 
about 7 feet above the deck. 

In awning or shelter, and part awning deck vessels 
the height of the casing need not exceed 4 feet 6 inches 
above the deck, provided suitable iron covers be fitted, and 
the openings have coamings on the top of the casings not less 
than 9 inches in height. 

The thickness of the casings, where exposed, to be not 
less than that required for the side plating of poops, and to 
be efficiently stiffened by vertical angles spaced 30 inches 
apart, connected to the coaming plates. The thickness of 
the coamings to be ‘06 of an inch more than required for the 


casings. 
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Where the casings are enclosed by a bridge, and efficiently 
protected from the force of the sea, a reduction from the 
above thickness might be admitted, provided in such cases 
a plan showing the proposed arrangement be furnished 
for approval. 


2. Trunk casings.—The engine ‘na boiler openings in 
the ’tween decks of all vessels are also to be enclosed by trunk 
casings efficiently stiffened by angle bars 30 inches apart, 
and extending to the weather deck beams, to which they are 
to be secured. 


3. Strong iron doors will be allowed in these trunk 


casings, provided their lower parts are at least 18 inches above 
the deck, and efficient arrangements made for their security. 


4. Height of coamings.—When a poop, or bridge, . 


covers the engine and boiler space, the coaming of the 
engine and boiler openings should not be less than 2 feet 
above such deck, unless these openings are constructed as 
provided for in the first paragraph of this Section. 


5. The engine and boiler openings should be made as 
small as practicable, and be subdivided by athwartship 
iron divisional bulkheads. The two sides of the casing 
should in all instances be efficiently connected by angle 
beams within them at the upper part. 


6. Skylights and gratings.——The engine-room sky- 
lights are to be substantially constructed, and to be 
securely bolted or riveted to the coamings, and where the 
skylight top is not solid, with bull’s eyes fitted in the same, 
efficient deadlights must be provided. The grating openings 
over the stokehold must also be protected by plates, fitted 
with hinges, or otherwise in a manner satisfactory to the 
Surveyors. : 


7. Plating in way of openings.—Where either of 
the openings exceeds 15 feet, or the combined length 
exceeds 30 feet, the beams in way of the same are to be 
plated over from the stringer to the tie-plates, the plating 
extending two beam spaces beyond the openings, and tapered 
from thence towards the stringer plate for a distance not less 
than the breadth of the plating required to be fitted. 


8. Where large opening’s are adjacent to each other, the 
intervening space between the openings is to be plated over. 


9. Steam Trawlers.—In all steam trawlers the deck 
beams should be wholly plated over in way of the engine 
and boiler casings, and the casings should extend down to 
the underside of the deck beams, and be connected to the 
deck plating with angle bars and to the half beam ends with 
angle lugs. If the casings be not extended down to the 
underside of the beams, they should be attached to the deck 


plating with angles 44" x 44" x36," having two rows of 
rivets in each flange. In order to ensure that the scantlings 
and construction of these casings are satisfactory in every 
case, detailed plans of the same should be submitted for 
approval. 

HATCHWAYS. 


Section 32. 1. Height of Coamings. — The 
minimum height of coamings above decks to be as follows :— 
On upper, awning, and raised quarter 


decks where exposed to weather 24 inches. 
On decks of super-) When within } 

structures (other of the vessel’s 

than awning length from 

decks) where ex- the stem ... 24 5, 

posed to the | When aft of the 

weather... above aa es 


On decks inside superstructures the 
openings in the latter having no 
means of closing ... A ral). Po 
On decks inside sifseRrares the 
openings in the latter being closed 
by strong hinged wood doors or 
wooden shifting boards fitted in 
channels or equivalent... Sapo, ‘ 
On decks below the upper or awning dak, or within 
an intact superstructure, the coaming plates 
need not extend above the deck, but in such 
cases an angle coaming should be fitted round 
these hatchways ; all openings in decks are 
required to be framed. 

2. Thickness of Coamings.— 

In hatchways on the upper deck or on superstructure 
decks the side and end coamings are to be not less than 
-44 of an inch in thickness. 

In hatchways below the upper or awning deck or 
within an intact superstructure the side coamings are 
not to be less than *50 of an inch in thickness and if end 
coamings are fitted to these hatchways they may be *40 of 
an inch in thickness. Where the overhead height of tween 
decks exceeds 8 feet 6 inches, the side coamings will require 
to be of additional thickness. 

3. Construction of Coamings.—Companions on ex- 
posed decks within a quarter of the vessel’s length from 
the stem, and all hatchway coamings are to be of steel. 
The angles connecting the side and end coamings are to be 
of the thickness of the side coamings. 

Angles connecting coamings and deck plating are to be 
of the thickness of the coamings to which they are attached, 
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and where a wood deck is fitted, the vertical flange is to 
extend half-an-inch above such deck. 

Hatchway coamings which are required by paragraph 1 
of this Section to extend above the deck are to be caulked 
and made watertight, and the angles connecting these 
hatchway coamings to the deck plating are to be welded 
at the corners. 

The side coamings of all hatchways are to extend to the 
lower edge of the hatch end beams; the end coamings of 
exposed hatchways should be carried down below the deck 
and riveted to the hatch end beams. 

Hatchway side coamings, which are 24 inches or more 
in height above the deck and which are above 10 feet in 
length, are to be stiffened by horizontal bulb angles not less 
than 7 inches in depth fitted near their upper edges. Where 
hatchways exceed 10 feet in breadth, the end coamings are 
to be similarly strengthened or be equivalent thereto. Where 
the coamings are above 30 inches in height, additional 
support is to be afforded by fitting brackets or stays from 
the bulb angle to the deck at intervals of not more than 10 
feet. Where the coamings are 36 inches in height and 
above, plans showing the construction are to be submitted 
for approval. 

In hatchways above 10 feet in length the side coamings 
should be strengthened on their lower edge by flanging the 
same under the half beams for a breadth of 6 inches (or 
other equivalent means may be adopted); no additional 
strengthening to the coamings will be required where the 
pillars abreast the hatchways are fitted within 18 inches of 
the coaming and are spaced 4 frame spaces apart. 

Where, however, the pillars are wider spaced, thus 
requiring a girder at their heads as per Table 16, or where 
the line of pillars at sides of hatchways is more than 18 inches 
from the coamings, the coamings will require to be made 
sufficiently strong as a girder to support the deck loads in 
way of the girder, and plans of such cases are to be submitted 
for approval. If this additional stiffening be provided by 
increasing the flange beyond 6 inches, bracket supports are to 
be fitted two frame spaces apart connecting the half beams 
to the flange and coaming ; these brackets should also be 
fitted to other similar types of coaming girders. 


4. Hatch End Beams.—Beams at ends of hatchways 
above 10 feet in length are to be not less than the size 
required by Table 12 for beams to alternate frames for their 
respective decks, 

Where the system of pillaring abreast the hatchways 
is such that the side coamings have been strengthened to 


act as girders and no corner pillars are fitteJ, the hatch end 
beams will require to be specially considered, and in such 
cases plans are to be submitted for approval. 


5. Half Beams.—The size of the half beams is to 
be determined by the breadth of the deck amidships and by 
the greatest length of unsupported beam abreast the hatch- 
ways, and is to be obtained by interpolation from the sizes 
given in Tables 11 and 12 for beams supported by one, 
two, and three rows of pillars. 

Where half beams are fitted to alternate frames, they 
are to be connected to the coaming plates with double 
angles; half beams fitted to every frame may be con- 
nected to the coaming plates with single angles of not less 
thickness than the side coaming plates. There are to be 
three rivets in each flange of the angles connecting coamings 
to the half beams where the depth of the half beam is 7} 
inches to 9} inches and four rivets where the depth is 
10 inches to 12 inches. Where bracket supports are fitted 
in accordance with paragraph 3 above, the angle attaching 
the bracket to the coaming should be carried down for the 
full depth of the coaming. 


6. Construction in way of hatchways. 

Where there are no steel or iron decks, plates are to 
be fitted and riveted to the hatch end beams in order that 
the ends of the wood deck may be properly fastened 
and the side coaming plates are to be connected to plates of 
the thickness required for tie plates. In way of hatchways 
above 16 feet and not exceeding 22 feet in length, the fore 
and aft tie plates are to be double the width of those given 
in Tables 17 and 18 for a length extending two frame spaces 
beyond each end of the hatchway. 

On the upper and awning decks (and deck above if 
fitted) hatchways above 22 feet in length are to have the 
beams abreast the hatchway plated over, the plating to be 
tapered before and abaft to the stringer plate. 

Where steel or iron decks (required by the Rules) 
are fitted, the thickness of the plating must be increased 
so as to efficiently maintain the strength of the deck in 
way of all hatchways or other openings, and, in addition, 
doubling plates are to be fitted round the corners of all 
large deck openings, or the deck plating increased in 
thickness equivalent to the doubling plate. 

Where hatchways exceed 30 feet in length or 20 feet in 
breadth or are of great length and breadth relative to the 
dimensions of the vessel, plans are to be submitted for 
approval showing how it is proposed to provide the 
necessary strengthening in way of same. 
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The pillaring in way of hatchways is to be in 
accordance with Section 22. 


7. Hatchway beams and fore and afters are to be 
of the sizes given in Table A (see paye 51), and are to be 
so spaced that the unsupported length of the hatch covers 
does not exceed 4 feet 6 inches in all hatchways, except in 
the following cases :—(a) hatchways of a superstructure 
deck (other than an awning deck) where exposed to the 
weather and situated abaft one quarter of the yessel’s 
length from the stem, and (/) hatchways in spaces fitted 
exclusively for the accommodation of passengers—where 
they may be of the sizes given in Table B (see page 52) 
and so spaced that the unsupported length of hatch covers 
does not exceed 5 feet 6 inches. 

In no case are hatchway beams to be more than 
10 feet apart. 

Hatchway beams.—The web plate beams are to be 
stiffened at their upper and lower parts by double angles as 
required by Tables A and B ; the angles atthe upper parts are 
to extend to the extreme ends in all cases and are not to be 
recessed to form bearers where fore and afters are fitted. 

The ends of the web plates are to be flushed up on 
each side by doubling plates having the same thickness as 
the angle mountings and at least 7 inches wide. 

Where no fore and afters are fitted, the alternate web 
plates are to extend to the top of the wood hatches. 


Steel fore and afters are to have angle mountings at 
the upper parts as required by Tables A and B, and these 
mountings are to extend to the extreme énds in all cases. 
Bearing pieces of heavy angle bar are to be fitted on the 
lower edge in way of each hatchway beam which they cross. 


Wood fore and afters are to be of pitch pine, or other 
wood of not less hardness and strength, free from defects 
and are to be cut from the solid wood. Steel shoes at least 
7x°*5 inches are to be’ fitted at each end of wood fore and 
afters, and plate bearing pieces at least 9'x°5 inches in way 
of each hatchway beam which they cross. 

8. Carriers.—All hatchway beams and fore and afters 
are to be efficiently supported at their ends by steel carriers, 
with a length of bearing of not less than 3 inches; they are 
to be fitted close to the sides and throat of the hatchway 
beams and fore and afters. Where carriers are of angle 
bars they are to be not less than 4 an inch in thickness, and 
those on the side coamings are to be carried down at least to 
the level of the deck. 

Where fore and afters extend across hatchway beams, 
strong lugs are to be fitted on the beam to keep the fore and 
afters in position. 


The bottoms of all carriers are to be solid, or are to be 
efficiently secured by not less than two 4 inch rivets. 


9. Hatch Covers are to be fitted to the hatchways in 
way of all laid decks, they are to be solid, not less than 23 
inches thick, except those on non-exposed hatchways which 
may be of grating of sufficient strength. 


10. Hatch Rests are to be at least 2} inches wide, 
where fore and afters are fitted, and where necessary the 
hatch covers are to be bevelled so as to provide bearing 
surface of not less than that width. Where no fore and 
afters are fitted, the hatch rests on the end coamings are to 
be at least 3 inches wide. ; 


11. Cleats, Battens, and Tarpaulins.—Cleats not 
more than 2 feet apart centre to centre are to be fitted 
to the coamings of all hatchways on or above the upper 
or awning decks, unless such hatchways are within an 
intact superstructure ; the end cleats are to be placed not 
more than 6 inches from the hatchway corners. They are to 
be of strong section at least 24 inches wide and are to be 
riveted by not less than two rivets. 

The battens, wedges, and tarpaulins are to be efficient 
for their purpose and in good condition. 


12. Bunker, Trimming, and Escape Hatchways.— 
The minimum heights of coamings of these hatchways 
are to be inaccordance with paragraph 1, and covers, beams, 
and battening down arrangements as effective as those 
required for cargo hatchways must be fitted. 

If the deck beams in way of these openings are cut, 
fore and after coaming plates are to be fitted to take the 
beam ends. 


13. Flush Bunker Scuttles may be fitted in positions 
which are always accessible on decks inside superstructures, 
when the openings in the latter are closed by strong hinged 
wood doors or wooden shifting boards fitted in channels ; 
they should be made of steel and of the screw down type. 


14. Trunked Hatchways.—Where hatchways are 
trunked through one or more "tween decks and the hatchway 
beams and covers are dispensed with at the intermediate 
decks, the hatchway beams, fore and afters, coamings, and 
deck immediately below the trunk are to be adequately 
strengthened, and in such cases plans are to be submitted 
for approval. 

Where the trunkways are intended to take the place of 
‘tween deck pillars in way of the hatch, they are to be of 
steel efficiently stiffened. 
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Table A. 


Wes PuatEe BEAms. 


WITHOUT FORE AND AFTERS. WITH FORE AND AFTERS. 
Breadth = Double Angles 


of Spacing Centre to Centre. Spacing Centre to Centre. on Upper and Lower 


Hatchway. a Parts. 
4 ft. 5 ft. 6 ft. 8 ft. 10 ft. 


Inches. Inches. Inches. Inches. Inches. Inches, 


9 x30 10 x *30 11 x°30 12 x °32 14x °34 3 x3x°40 


10 x *30 11 x ‘30 12 x °32 14 x "34 17 x ‘36 


| 11 x °30 12 x °32 14 x ‘34 17 x °36 20 x ‘38 3 x3x‘42 


| 12 x °32 14x °34 16 x °36 19 x °38 22 x °38 34 x3x°42 


14 x °34 16 x ‘36 18 x °36 21 x°38 25 x °40 4 x3x°‘44 


15 x ‘34 18 x 36 20 x °38 24 x °40 28 x °42 4 x3 x44 


— fons inom caleba 


The depths are measured from the top edge of uppermost mounting to lower edge of lower mounting at the 
middle of the beam. 

The depth at the ends is to be one half of the depth at the middle, but in no case less than 6 inches. 

The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. T 


STEEL BULB PLATE. Woop, 
Length 


of Spacing of Fore and Afters. Double Angles Spacing of Fore and Afters. 


Fore and After. 7 on 
Upper Edge. 


Breadth, 


Inches. Inches. Inches. A h . Ins. 


6 x °36 7 x ‘38 24 x 24 x °36 


9x'44 | 2b x2hx 38 


11x°50 =| 24x24x°40 


Smee Fore AND AFTERS. fT 


- STEEL BULB ANGLE. Woop. 


Spacing of Fore and Afters. Angle on Spacing of Fore and Afters. 
Upper Edge 
4 ft. of Bulb Angle. 3 ft. 4 ft. 5 ft. 


Depth, | Breadth.| Depth. | Breadth.| Depth. | Breadth. 


Inches. Inches, Inches. Inches. Ins. bs i Ins. 
6x8 x'36| 64x 3b x°38| 7x 34x °38| 24x2bx'86] 54 6 


7x 3hx'42| 8 x3 x44] 9x3hx-44| 25x25 x38] 65 


8x84 x°'50| 95x 34 x °50|11 x 84x °50| 25x25x'40] 8 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is 
to be extended to the top of the wood covers. 


Sizes for intermediate lengths and spacing may be obtained by interpolation. 
Where the height of tween decks overhead exceeds 8 feet 6 inches these scantlings are to be suitably increased. 
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Table B. 


WEB PLATE BEAMS. 


. 


Witnour Fore AND AFTERS. | WITH on WITH Fore AND AFTERS. 
Bresath 2 ay WitHouT a £ 2 : _| Double Angles on 
Fok AND 
of Spacing centre to centre. AFTERS. Spacing centre to centre. Upper and 
2 zy ey a cS 
Hatchway. Feet. Feet. Feet. Feet. Feet. Lower Parts. 
4 5 | 6 8 10 

Feet. inchanl 7 “oTnebes, Tachols. ; Inches, — Inches. Inches. 

10 9 x *30 9 x °30 | 9 x °30 10 x "50 11 x °32 3 x8x"40 
| 

12 9 x °30 10 x °30 10 x 30 11 x ‘30 13 x 34 8 x3x'40 
| a 

14 10x30. | ~—-11x°30 11x°30 18 x ‘32 15x24 3 x3x‘42 

16 x30 | lx30 || 12x°82 15 x34 17x ‘36 34 x Bx "42 

18 11 x ‘30 12 x °32 14 x°32 17 x36 19 x °38 4 x3x-l4 

20 12 x °32 13 x °34 16 x °34 19 x °38 ANS dink} 23 4 x8x°44 
| 


The depths are measured from top edge of upper mounting to lower edge of lower mounting at the middle of the bea:n. 
The depth at the ends is to be one half the depth at the middle, but in no case less than 6 inches. 
The larger flanges of the mounting angles are to be fitted horizontally. 


CENTRE FORE AND AFTERS. + 


STEEL BULB PLATE. Woop. 
Length = : = ae = 
of 
Fore and Spacing of Fore and Afters. Double Angles Spacing of Fore and Afters. 
After. on 
Feet. Feet Feet. Upper Edge. Feet. Feet. Feet. 
3 4 5 8 4 5 
‘ ; am | Depth. Breadth| Depth {Breadth. Depth Breadth, 
Feet. ppeuees aiecelh se | Tee \Inches.|Inches | Inches. Inches. | Inches.| Inches, 
6 5 x34 5} x °34 6 x36 | 25x25x°36 | 5 a 5} 7 6 7 
8 6 x38 7 x40 15 X°42 | 2hx2bx°3 5 6 % 6} 7 Yi 7 
10 7x44 8 x46 9 x50 2kx2x40 | 7 | 7 | % | 7 | 8 | 7 
: ee a a ela Seeds 
SIDE FORE AND AFTERS. + 
Sree. BuLB ANGLE. \ Woop. 
_ as | Angle on | =; = z 
Spacing of Fore and Afters. Upper Edge Spacing of Fore and Afters. 
of Bulb Angle. | 
Feet. Feet. | Feet. | Feet. Feet. Feet. 
4 5 3 | 4b 5 
un aay re Depth. |Breadth.| Depth. |Breadth.| Depth. [Breadth 
Inches. laches. Inches. Inches. | | —— oa 
| Inches. Inches.| Inches. | Inches. | Inches.\[nches 
6 5x8x'84 | 5hx3 x84 | 6 xB x'36 | 2hx2hx36 | 5 | 5 BL | Bh, B.S 
; | | “ | | 
8 6x3x°88 | 7 x8 x40 | 74x83 x42 24x24x°38 || 6 | 5 Ciao) Vee ales 
10 qaxsx44 | 8 x84x-46 | 9 x8hx50- | Wx2ex-40 | 7 | 6 | 7% | 7 | 8 17 


+ Depths of fore and afters are measured to under side of covers, and the bulb plate of the centre fore and after is to be 
extended to the top of the wood covers. EA a : 
Sizes for intermediate lengths ani spacing may be obtained by interpolation. 


RULES FOR 


MASTHOLES, 


Section 84. In way of mast wedging, where iron 
or steel decks are not fitted, plates are to be riveted to 
the beams of not less thickness than is required for stringer 
plates amidships, and of not less width than three times the 
diameter of the mast. In steamers the mast ring is to be 
of plain angle of not less size than the bulb angle frames 


required in peaks. 


VENTILATORS. 


Section 85. 1. Number and Size.—It is recom- 
mended that ventilators, sufficient in number and size, be 
efficiently fitted to upper decks of all vessels. 

2. Ventilator Coamings.—The coamings of weather 
deck ventilators should not be less than 3 feet in height and 
of the following thicknesses :— 

excesting 12 inches in diameter... 4 of an inch. 


Avove 12inchesana ,, 15 ,, es 06 OE rh 
pO sss ects agen, BEL) ae - ek ae 


Where a steel or iron deck is fitted, these coamings are 
to be connected to it with angles 4; of an inch thicker than 
the coaming. Where there is no steel or iron deck fitted, 
plates are to be fitted under the wood deck to take the bolt 
fastenings. , 


3. Covers.—Means are to be provided for efficiently 
closing the openings when the cowls are unshipped. 


When scuttles are fitted for ventilation in the topsides 
of vessels, strong covers for them are to be provided; these 
covers to be efficiently fitted, to the approval of the Surveyors. 


4. Compensation for cutting side scuttles—Where 
scuttles are fitted in the sheerstrake within three-fifths of the 
vessel’s length amidships, compensation is to be given either 
by an extra thickness in the sheerstrake, doubling plate in 
way of the scuttles, or else by the introduction of strong 
angle bars over them. 


PORTS AND SCUPPERS. 


Section 36. 1. All vessels must be fitted with a 
sufficient number of freeing ports and scuppers, to readily 
discharge any large quantity of water from the upper deck. 
The ports and flaps, where such are adopted, are to be hung 
by strong hinges with yellow metal pins, and the scuppers 
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formed in the vertical flange of the upper deck stringer angle 
bar, which is to be increased in depth so as to enclose the 
scuppers ; or any other equally efficient plan may be adopted. 


2. Where the bulwark plating and main rail are cut 
through to form a gangway or cargo port, the bulwark stays 
at each end of the port should be of increased strength, to the 
satisfaction of the Surveyors. 


3. A sufficient number of scuppers, with proper pipes 
attached to them, are to be fitted in all ’tween decks below 
upper deck to convey water or leakage to the bilges. 

4, In “ Well deck” vessels, the freeing port area in the 
“ Well” should be in accordance with the following Table :— 


Freeing Port Area on each 
side, in square feet. 


Length of Bulwarks 
in “ Well,” in feet. 


30 ans Sais 9°d 
35 “As ee “vy 10°0 
40 My os oe 10°5 
45 ae ar ay Ey) 
50 ees ors att 15 
5D a xe a 12°0 
60 ay Be nee 12°5 


65 and above, one square foot to each 5-it. Jength 
of bulwarks. 


WINDLASS AND HAWSE-PIPES. 


Section 37. 1. The windlass is to be of suitable 
size for the cable, and to be efficiently secured. 


2. The hawse-pipes must be of sufficient size and 
thickness, aud the outside flange of proper form to admit of 
an easy lead for the cable to the windlass or capstan. 


CHAIN PLATES. 


Section 38. The chain plates to be in proportion 
to the size of the vessel, and riveted efficiently to the 
outside plating (not bulwark plating), the sheerstrake being 
preferable. 


PUMPING ARRANGEMENTS. 


Section 39. 1. In steam vessels the pumping 
arrangements according to the division of holds, &c., are 
to be as follows :— 

2. Holds with double bottoms.—In the double bottom 


of each compartment of the holds and of the engine and boiler 
d2 
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space, a steam pump suction is to be fitted at the middle 
line, and one on each side to clear the tanks of water when 
the vessel has a heavy list. 

Where there is considerable rise of floor towards the 
ends of vessels, the middle line suction only, will be required. 
A steam pump suction and a hand pump are also to be fitted 
to each bilge in each hold where there is no well. 

Where there is a well, one or three steam pump suctions 
are to be fitted in the same according as there is considerable 
or little rise of floor, and hand pumps are to be fitted at the 
bilges. 


3. Holds without double bottoms.—Where there is 
considerable rise of floor, one steam pump suction and one 
hand pump are to be fitted in each hold. Where there ts 
little rise of floor, two or three steam pump suctions and at 
least one hand pump are to be fitted to each hold. 


4, Engine and boiler space.—Where a double bottom 
extends the whole length of the engine and boiler space, two 
steam pump suctions are to be fitted to the bilge on each 
side. Where there is a well, one steam pump suction should 
be fitted in each bilge and one in the well. Where there is 
no double bottom in the machinery space, centre and wing 
steam pump suctions should be fitted. 


The rose box, or strum, of the bilge injection is to be 
fitted where easily accessible. The main engine bilge pump 
and the donkey pump are to be arranged to draw from all 
compartments, and the donkey pump is to have also a 
separate bilge suction in the engine room, which can be used 
at the same time as the main engine bilge pumps are 
drawing from any other part of the vessel. 


5. Fore and After Peaks,—If the peaks are fitted as 
water ballast tanks, a separate steam pump suction is to be 
led to each. If not used for water ballast, an efficient pump 
is to be fitted in the fore peak. If the after peak is used as 
a ballast tank, no sluice valve or cock is to be fitted to the 
after bulkhead ; but if it is not so used, and if no pump is 
fitted in it, a sluice valve or cock is to be fitted to the after 
bulkhead, to allow water to reach the pumps when required. 


6. Tunnel.—The tunnel well is to be fitted with a 
steam pump suction. 


7, All Hand Pumps are to be capable of being worked 
from the upper or main decks or above the Load Water Line, 
the bottoms of the pump chambers are not to be more 
than 24 feet above the suction rose, and the pumps are to be 
tested by the Surveyors to ensure that water can be pumped 


from the limbers. The sizes of the hand pumps are to be 
not less than those given in the following Table :— 


Hand Pumps in Holds. 
Tonnage under Upper Deck. | ~———'|_ Diameter 
Diameter Nat 
of Barrel of Sell 
ans Pipe. 
Inches. Inches. 
In vessels not exceeding 500 tons 4 2 
Above 500 tons but not 
exceeding 1,000 ,, | 43 24 
SO fv” ube. GeO ty 5 21 
5» 2,000 tons 5} 22 


In lieu of hand pumps in each compartment, an 
approved fly wheel pump may be fitted if it is connected to 
the steam pump bilge suction pipes of these compartments. 


The hand pumps may be dispensed with in vessels which 
have two independent boiler rooms, or a donkey boiler above 
the bulkhead deck, and steam pumps (workable from either 


source of steam) in two separate compartments, connected to 
the suctions. 


° 
8. No Sluice Valve or Cock is to be fitted to the 
collision bulkhead. 


9, No Sluice Valves or Cocks are to be fitted to the 
engine room or other watertight bulkheads unless they are 
arranged so as to be at all times accessible. 


10. When Sluice Valves are fitted, they are to be so 
arranged as to be controlled above the Load Water Line, 
and the rods are to be boxed in to prevent injury. 


il. Sounding Pipes are to be fitted on each side of 
holds and ballast tanks, and a doubling plate is to be fitted 
under each. 


12. Air Pipes are to be fitted to each ballast tank as 
required. 


13. All Cocks and Valves in connection with bilge and 
ballast suction pipes are to be fitted in places where they are 
at all times accessible. 


14. All Bilge Suction Pipes are to be fitted with strum 
boxes or strainers, so constructed that they can be cleared 
without breaking the joints of the suction pipes. The total 
area of the perforations in the strainers should be not less 
than double that of the cross section of the suction pipe. 
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15. The filling pipes for deep tanks which can be 
used for either cargo or ballast must be controlled by valves 
placed in an accessille position, and so arranged that when 
the tank is being used for cargo it will be impossible to fill 
it with water. This result is to be obtained by taking out a 
short bend or wedge piece and fitting blank flanges in its 
place, or in some other way to be submitted to and approved 
by the Committee. 


16. The Pipes for bilge or ballast suctions are to be 
fitted with flanged joints in convenient lengths, so that they 
may be easily disconnected for clearing. In the case of cast 
iron suction pipes, which are not also used as tank filling 
pipes, or which cannot be subjected to sea pressure, spigot 
and faucet joints made with india-rubber rings fitted over 
the spigots might be adopted, except in the case of bilge 
suction pipes passing through ballast tanks, which should be 
fitted with flanged joints. 


17. The Suction Pipes to fore and after peaks, and to 
the tunnel well, should not be less than 2} inches inside 
diameter, except in vessels not exceeding 500 tons under 
deck, in which case they may be made 2 inches. 


18. The Bilge Injection should not be less than two- 
thirds of the diameter of the sea inlet to the circulating 


pump. 


19. The inside diameter of other bilge suction pipes 
should not be less than given in the following Table :— 


= a. 
| gy 28d) és 
od 239 32 
BS. 5 | Bose ape 
eae | FoR | Fa 
Ges | ate 29 
| ose | Ste 34 
£28 | g22| Se 
—2 = 
ny - | 5 ne =I an gs a 
TONNAGE UNDER UPPER DECK. | 225 | “55 | 72 
| #853 | aoa] 8s 
8a | 8328) 23 
| os | B88 | Ba 
| gem | 222 | ae 
BE | BOS | 28 
aa | FRE | Bo 
Inches. | Inches. | Inches, 
In vessels not exceeding 500 tons 2 2 
Above 500 tons but not 
exceeding 1,000 ,, | 24 2 2 
1 91 
3 1,000, a4 1,500 ,, 23 2¢ 2 
5 3 91 
” 1,500 ” ” 2,000 ” 3 24 24 
o1 1 
” 2,000 ” ” 3,000 ” 35 3 23 
5» 3,000 tons 3h | 38h | 28 
aa 


In cases where more than one suction to ‘any one com- 
partment are connected to the pumps by a single pipe, this 
pipe should be not less than the size required for the centre 
suction. 


COCKS, VALVES, AND SOIL PIPES. 


Section 40. 1. All head and stern pumps if fitted 
are to be provided with sea-cocks fitted to the outside 
plating to the satisfaction of the Surveyors, and in places 
where they are at all times accessible. 


2. Storm Valves.—Where soil or scupper pipes are 
attached to the outside plating below or near the Load Water 
Line, storm valves are to be fitted in substantial metal castings 
other than cast iron. The lower length of pipe should be of 
galvanized iron or steel of substantial thickness, not less 
than standard steam pipe quality and thickness, or if of lead 
it must be efficiently cased with zinc. Where passing through 
cargo or bunker spaces the pipes are to be protected by a 
substantial casing, but wood casing is not to be used in coal 
bunkers. 


CEMENT. 


Section 41. 1. The frames and plating of the 
bottom of all vessels to the upper parts of the bilges to be 
thickly and efficiently covered with Portland or other 
approved cement, which may be mixed with sand or other 
suitable substance. Care to be taken to have a proper 
thickness of cement at its termination, and to keep the 
watercourses clear all fore and aft. The whole to be to the 
satisfaction of the Surveyors. 


2, Where asphalt, enamel cement, or similar com- 
positions are to be used, the same must be sanctioned by the 
Owners, and samples are to be submitted for the approval of 
the Committee. 

The condition of such compositions is to be ascertained 
by the Society’s Surveyors biennially, and vessels coated with 
compositions as above described will be distinguished with a 
record of “ Asp.” in the Register Book. 


CEILING. 


Section 42. 1. Close Ceiling. All vessels to be 
closely ceiled from the main keelson to the upper part of the 
bilges, the ceiling to be secured in such a manner as to be 
easily removed. 
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2. The ceiling on the floors of vessels not having 
double bottoms should be made in hatches where practicable, 
of convenient sizes, and when not so arranged to be fastened 
to the reversed angle bars or frames in such a manner as to be 
removed when required for the purpose of survey, or for 
cleaning and painting. ; 


3. The ceiling on the double bottom of a cargo 
hold may be omitted, except under the hatchways and 
over the limbers at the bilges. If the ceiling is omitted 
under hatchways the tank top plating is to be increased 
‘O08 inch in thickness in way of the hatchways. Where 
the manhole covers in the double bottoms of cargo holds, or 
their fittings, project above the tank top, and the ceiling is 
omitted, they must be protected by fitting an angle coaming. 
around each manhole with a hatch either of wood or of steel 
fitted therein. Where the plating is protected with wood 
ceiling it should be 24 inches thick and laid on battens 14 
inches thick, to admit of drainage water passing to the 
wells, or the ceiling may be laid on the top of the inner 
bottom embedded in a substantial covering such as Stockholm 
The ceiling on double bottoms to be re- 
moved when the tanks are required by the Rules to be tested. 


tar and cement. 


4. Thickness.—The wood ceiling is to be 2 inches 
thick in vessels having a longitudinal number not exceeding 
5,200. In all larger vessels the ceiling is to be 2} inches in 
thickness. 


5. Cargo battens to be fitted from the upper part of 
the bilges upwards, including the ’tween decks of all types 
of vessels, and in permanently enclosed spaces in bridges, 
poops and other deck erections. In spaces exclusively 
intended for carrying coal, cargo battens may be dispensed 
with. 


6. Vessels not fitted with cargo battens.—In the 
cases of vessels not fitted with cargo battens, the certificate 
of classification will be endorsed ‘ Cargo: buttens not fitted,” 
_and the same notation will be printed in the Register Book. 


STEERING GEAR. 
(See also Table 25.) 


Section 438. 1. Rudder Stops.—Suitable stops for 
the rudder should be securely fastened to the deck in way of 
the tiller or quadrant tiller. Where a suitable brake is fitted 
to the tiller or quadrant tiller, or where the steering quad- 
rant is geared direct on to the steam steering engine, the 
deck stops may be dispensed with. The stops of the steam 


steering engines should be fitted at a smaller angle of helm 
than the rudder stops, so as to prevent excessive strains 
consequent on a rudder being forced against its stops. 


2. Spare Tiller—Vessels which have net two inde- 
pendent steering gears are to have spare tiller and gear 
ready for use when required. 


3. Independent Means of Steering.—Where combined 
hand and steam steering gear is adopted, and in which both 
gears depend upon the efficiency of a keyed quadrant or 
tiller, independent means of steering must be provided. 

Steamers above 250 feet in length are to be fitted with 
two independent steering gears, one of which must be a 
steam or other mechanical steering gear, and it is recom- 
mended that the two controlling wheels of the mechanical 
gear should be placed one at the gear and the other one on 
the navigating bridge. 


4. Protection of Steering Gear.—In steamers above 
250 feet in length, not having full poops or awning or 
shelter decks, the after steering wheel and gear are to be 
protected by a substantially constructed iron or steel deck 
house or hood. 


5. Springs or buffers are to be fitted to all steam 
steering geurs of steamers. 


6. Steering Chains or Rods.—The diameters of steer- 
ing chains or rods are to be as given in Table 25 for the 
various diameters of rudder heads and the corresponding 
radii of quadrant tillers. Where the radius of quadrant or 
length of tiller adopted differs from that given in the Table, 
the diameter of steering chain is to be calculated from the 


JE 
— ith ce 


where d = diameter of chain in inches ; 


following formula :— 


D =diameter of rudder head in inches according to 
Table for rudder heads. 

R=radius of quadrant or length of tiller at the 
centre of the chain in inches. 


7. Leads of Steering Chains——Care should be taken 
that the leads of the steering chains are made as direct as 


possible, sharp nips or bends being avoided. 


8. The diameters at the centre of the chain of lcading 
block sheaves are. not to be less than sixteen times that of 
the steering chains, and the pins of the sheaves are not to be 
less than twice the diameter of the chains. 


RULES FOR 


AWNING OR SHELTER DECK VESSELS AND 
VESSELS WITH PART AWNING DECKS. 


Section 44. 


the transverse number is to be obtained from measurements 


1. In an awning or shelter deck vessel 


taken to the deck next below the awning or shelter deck, 
provided the distance between these decks does not exceed 
8 feet. Where the height of ‘tween decks exceeds 8 feet 
the measurement is to be taken to a point 8 fect below 
the awn‘ng or shelter deck. 

2. Freeboard a condition of Class.—It is a condition 
on which an awning or shelter deck, or part awning deck 
vessel is classed in the Society’s Register Book that the 
freeboard assigned shall be marked on the vessel’s sides as 
hereafter described.* The freeboard will also be inserted 
in the certificate of class and recorded in the Register 
Book. If 


freeboard than that approved by the Committee, or if the 


the vessel proceed to sea with a _ less 
freeboard mark be placed higher than the position assigned 
by the Committee, the yessel will be liable to have her class 


expunged from the Register Book. 


3. Forfeiture of Class.—In all such cases, if the vessel 
has for any reason forfeited her class, the freeboard assigned 
as a condition of classification will be omitted in reprinting 
the Register Book, unless the class be previously reinstated. 


4. Notation in Register Book.—Vessels to which this 
Section applies as regards an entire awning or shelter deck 
will be noted in the Register Book thus :—‘* Awng. alice? 
“ Shelter dk.” Those having a part awning deck will be 
noted “ pt. Awng. dk. 


5. Deck Erections on Awning or Shelter Deck.— 
When it is intended to fit erections on an awning or shelter 
deck, plans are to be submitted for the consideration of the 
Committee, showing the additional strengthening proposed to 
be fitted. Where a superstructure intended for passenger 
accommodation is to be built upon another superstructure, 
the deck beams above such accommodation are to be plated 
over in way of same. Plans of light superstructures 
intended to be erected upon an upper, awning, shelter, or 
bridge deck are to be submitted for the approval of the 
Committee. 

6. Scantlings and Riveting.—The scantlings of the 
awning or shelter deck plating, side plating and stringer 
plates are to be as required by Table 18. The attachments 
and riveting of the butts, edges, &c., of the awning or shelter 
deck stringer and plating, sheerstrake and side plating are to 


* See Notes of Freeboard requirements printed at end of Rules. 
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be as required by Tables 19, 20, and 21, at an upper deck. 
The awning or shelter deck stringer angles are to be of the 
size given in Table 18 for upper deck stringer angles. 


7. Framing.—All the frames are to extend to the 
awning or shelter deck stringer plate, and they are to be 
of the sizes given in Tables 2, 3, and 5, but in no case are 
they to be less than 34" x 8" x ‘380 inch. The reverse 
frames are to extend to the height required by Section 11. 


8. Bulkheads and Casings—The collision bulkhead 
is in all cases to extend to the awning or shelter, or part- 
awning deck, the remaining bulkheads may stop at the deck 
next below, but a deep web frame or partial bulkhead is to be 
fitted on each side in the tween decks in continuation of each 
watertight bulkhead fitted below. Engine and boiler room 
hatchways on the deck next below awning or shelter, or part 
awning decks, to be enclosed by steel or iron trunk bulkheads 
efficiently strengthened, and extended from that deck to the 
awning or shelter or part-awning deck. (See Section 31, 
paragraphs 1 and 2.) 


9. “Upper” Deck.—The deck below an awning or 
shelter deck, or part-awning deck, is to be laid and caulked. 


10. Deck Stringer to deck below awning or shelter 
deck.—This deck stringer plate is to be fitted and connected 
to the outside plating by angle bars between the frames of 
the size given in Table 17 for upper deck stringer angles in 
way of erections, and in addition, an inner stringer angle 
bar of the same size, passing continuously fore and aft, 
must be fitted inside the frames. The space between this 
angle bar and the outside plating all fore and aft, to be 
filled in and made watertight. 


POOPS, BRIDGES, AND FORECASTLES. 


Section 45. 1. “Short” Deck Erections.—In poops 
and forecastles, also in bridges not exceeding the lengths 
provided for in Table 17, the side plating, deck stringer 
plates and angles, tie plates and deck plating are to be of the 
scantlings required by that Table. The seams of the side 
plating may be single riveted except at the ends of the 
bridge, where they are to be double riveted for a length of 
about 20 feet. Where the bridge side plating is above -48 
inch in thickness the seams are to be double riveted 
throughout the bridge. The butts of the side plating 
should be not less than double riveted. 


2. “Long” Bridges.— Where the length of bridge exceeds 
that provided for in Table 17 the scantlings of the bridge 
side plating, deck plating and stringer plates and angles are 
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to beas required by Table 18, The attachments and riveting 
of the butts, edges, &c., of the bridge deck stringer 
and plating, sheerstrake and side plating are to be as 
required by Tables 19, 20, and 21. Where the seams of 
the side plating may not be required to be double riveted 
throughout, they must be double riveted for a length of 
about 20 feet at the ends of the bridge. 


8. Framing.—-All frames are to extend to the poop 
bridge, or forecastle stringer plate. Partial bulkheads are to 
be fitted in bridges in way of large deck houses, also in 
continuation of watertight bulkheads fitted below, and at 
such other places as may be considered necessary by the 
Surveyor. 


4. Reversed Frames in Forecastles——In top-gallant' 
forecastles of vessels whose longitudinal number is above 
14,000, the alternate reversed frames are to extend to 
the forecastle deck, or other efficient means of strengthening 
the forecastle may be adopted if approved by the Committee. 


5. Beams and Pillars.—The poop, bridge, and forecastle 
beams are to be of the sizes given in Table 12, and placed at 
every alternate frame. Where an iron or steel bridge deck is 
fitted, the beams are to be of thesizes given in Table 11, and 
placed at every frame unless the iron or steel deck is sheathed 
with wood, in which case the beams may be placed at 
alternate frames, except in vessels over 450 feet in length, 
when the beams are to be fitted at every frame whether the 
plating is sheathed or not. (For diameter of pillars, see 
Tables 14 and 15.) . 


6. Upper Deck Stringer Plate—The upper deck 
stringer plate in way of the deck erections is to be fitted and 
connected to the sheerstrake by angle bars between the 
frames, of the size given in Table 17, and in addition an 
inner stringer angle bar of the same size passing con- 
tinuously fore and aft must. be fitted inside the frames. The 
space between this angle bar and the sheerstrake to be filled 
in and made watertight. 


7. Wood Decks.—The wood decks of these erections are 
to be as stated in Section 26. 


8. Strengthening at ends of Bridges and long Poops. 
—The upper deck sheerstrake is to be doubled its full 
breadth with plates not less than 20 feet in length and the 
stringer plate doubled or increased in thickness at the ends of 
abridge. This additional strengthening is also required at 
the fore end of a poop or after end of a forecastle which 
exceeds one-fourth of the vessel’s length. The bulwark 
plating at these parts is to be increased in thickness and 


supported by bracket plates; the freeing ports should have 
rounded corners and substantial rims, and the nearest 
stanchions to the ends of bridge or front of a long poop are 
not to be more than 5 feet from bridge or poop bulkhead and 
to be of additional strength, to the satisfaction of the 
Surveyors. 


9. Superstructures.— Where a superstructure intended 
for passenger accommodation is to be built upon another 
superstructure, the deck beams above such accommodation 
are to be plated over in way of the same. Plans of light 
superstructures intended to be erected upon an upper, 
awning, shelter, or bridge deck are to be submitted for the 
approval of the Committee. 


10. Vessel’s Proportions.—AlIl vessels having a length 
exceeding 13} depths to the upper deck are to have a 
bridge extending over the midship half length of the vessel 
or such special compensation for extreme proportions as may 
be required by the Committee. 


11. Poop and Bridge Bulkheads.—Bulkheads at the 
fore end of all bridges and poops are to be of the thickness 
required for the side plating of short bridges, but need not 
exceed ‘40 of an inch in thickness, with coaming plates 
‘04 of an inch thicker than the bulkheads. Those erections 
exterding over the engine and boiler or other deck openings, 
are to have the bulkheads stiffened with bulb angles of the 
sizes stated in subjoined Table. 


Breadth Size of Bulb Breadth of Size of Bulb 
of Ship. | Angle Stiffeners. Ship. Angle Stiffeners. 
Feet. Inches. Feet. Inches. 
24 5 x 8 x °40 46 74 x 34 x °56 
30 6 x 8 x ‘44 50 8 x 34 x°64 
36 Nexo a xe DO 54 8} x 384 x64 
42 7x 38x ‘56 ||58 and above| 9 x 35 x64 


The stiffeners are to be spaced 30 inches apart, and 
connected both to the coaming plates and to the deck 
plating, or to an athwartship plate on the beams both below 
and above, with a bracket plate to each end of the bulb 
stiffener. Bulkheads at the fore end of poops not extending 
over engine and boiler, or other deck openings, to be 
stiffened with plain angles of the size required for frames 
in the fore and after peaks, spaced 30 inches apart. The 
bulkheads at the ends of all poops, bridges, and forecastles 
are to be placed over a deck beam. 


RULES FOR 


12. Deck Erections on Small Vessels.—Where it is 
proposed to fit a poop, bridge, or top-gallant forecastle to a 
vessel whose moulded depth does not exceed 15 feet, plans 
showing the proposed additional transverse strengthening 
are to be submitted for the consideration of the Committee. 


RAISED QUARTER-DECKS. 


(See also Sketches on page 146.) 

Section 46. 1. Framing and Side Stringers.— 
The scantlings and arrangements of framing and side stringers 
in the way of a raised quarter-deck must be in accordance 
with the Rules for the increased depth of vessel, having 
regard to the position of the lowest tier of beams, as described 
in Section 2, paragraph 4. 


2. Side Plating and Deck Stringers.—The scantlings of 
raised quarter-deck stringer, sheerstrake and strake below are 
to be as required by the Rules for a vessel of the depth and 
proportions to the raised quarter-deck. 


3. Beams.—The size of beams of raised quarter-decks 
to be regulated as prescribed in Tables 11, 12, and 18. 


4. Strengthening at Break.—The upper deck sheer- 
strake is to be extended for a reasonable distance abaft the 
break and to be doubled or increased in thickness in way of 
the same; except in the case of a raised quarter-deck 
connected to a long bridge, when the raised quarter-deck 
sheerstrake is to be doubled or increased in thickness at the 
break. The bulwark plates of the raised quarter-deck 
adjoining the bridge side plating are to be increased in 
thickness and the upper deck sheerstrake is to be doubled at 
the front of the bridge. 


5. Butt Connections.—The butts of the deck stringers 
and side plating throughout are to be arranged clear of each 
other and in way of the break the butts of the raised quarter- 
deck sheerstrake and two strakes of plating below the same 
are to be at least treble riveted. The upper deck stringer 
plate is to extend abaft the break about seven frame spaces, 
and the raised quarter-deck stringer plate about four frame 
spaces before the break, and the stringer plates below the 
upper deck are to have a shift of about 16 feet overlap ; the 
bridge stringer also is to extend abaft the break. 


6. Break Bulkhead.—The front or break bulkhead of 
the raised quarter-deck is to be of the thickness of the side 
plating required by Table 17 for short bridges. It is to be 
connected to the raised quarter-deck side plating by double 
angles, and is to be efficiently stiffened. An athwartship 
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plate is also to be fitted, which will receive the deck ends, 
and be supported by bracket plates when it is not riveted to 
a beam. When the longitudinal number exceeds 15,000, or 
the vessel is over 13} depths to length at upper deck, the 
break bulkhead is to be not less than four frame spaces abaft 
the after end of the engine room opening. 


7. Overlap of Decks. —In vessels requiring by Table 18 
a steel deck or part steel deck, the upper deck plating is to 
scarph the raised quarter-deck for a length of two to three 
frame spaces, according to the size and proportions of the 
vessel, and the raised quarter-deck side plating is also to be 
doubled at this part for a length of from 18 feet to 20 feet. 
There are to be from four to five diaphragm plates fitted, of 
the thickness of the upper deck plating, connecting the two 
decks. They are to be attached to the decks and bulkhead 
by double angles, and stiffened by an angle on the after edges, 
also they are to be associated with web plates not less than 
15 inches deep, fitted on the fore side of the bulkhead in the 
way of the same, and efficiently bracketed to the upper and 
bridge deck plating. 

Where the longitudinal number is above 18,200 and 
does not exceed 19,500, the main and raised quarter-decks 
are to be scarphed four frame spaces, and where the longi- 
tudinal number is above 19,500, five frame spaces. The 
webs on the fore side of the break bulkhead are to be not 
less than 18 inches deep. In such vessels the raised quarter- 
deck side plating is to be doubled, commencing at one-fourth 
the length of the vessel from the stern and extending to 
8 feet beyond the break of the raised quarter-deck. 


Vessels which from their size and proportions do not 
require the decks to be scarphed, are to have from four to 
five bracket knees fitted on each side of the break bulkhead, 
the thickness of which is not to be less than that of the 
upper deck plating. 


SAILING VESSELS. 


Section 4'7.—The foregoing requirements for steamers 
are also applicable to sailing vessels except as regards the 
following particulars :— 

1. All the reversed frames are to extend to the upper 
deck in sailing vessels having more than one tier of beams. 


2. Sailing vessels above 20 ft. and not exceeding 33 ft. 
moulded depth are to have at least one tier of beams, spaced 
not more than two frame spaces apart, below the upper deck. 

3. Sailing vessels above 22 ft. and not exceeding 27 ft. 
moulded depth are to have a deep web frame, of the 
breadth and thickness of the stringer plate at second deck, 
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fitted in way of each mast and connected to the outside 
plating with double angles. These web frames are to extend 
to the upper deck stringer plate. 


4. Where the moulded depth is above 27 ft. and does 
not exceed 33 ft., instead of the deep web frames prescribed 
in the preceding paragraph, partial bulkheads, as shown by 
the Sketch on page 147, are to be fitted in way of each mast. 


5. Where a system of web frames as required by 
Section 18 is adopted, the web frames are to extend in all 
cases to the upper deck. Where the moulded depth is above 
22 ft. and does not exceed 27 ft., the web frames in way of 
the rigging of each mast are to be spaced not more than 


4 frame spaces apart. Where, however, the moulded depth | 


exceeds 27 feet, partial bulkheads are to be fitted as required 
by paragraph 4 of this section, when the web frames in way 
of the rigging may be of the ordinary spacing. 


6. Panting Arrangements.—The stringer plates on all 
tiers of panting beams are to be of the breadth and thickness 
required by Table 17 for the second deck stringer plates at 
ends, and are to extend abaft the collision bulkhead for a 
length of not less than one-fourth the midship breadth of 
the vessel, attached to the outside plating and _ efficiently 
supported by brackets at alternate frames. 

Sketches of panting arrangements are in all cases to be 
submitted for approval. 

In sailing vessels above 20 ft. moulded depth panting 
beams and stringers are to be fitted at the after end. 


7. Where the length of the midship beam does not 
exceed 30 feet, the upper and lower deck beams are to be 
} inch deeper than given in Tables 11 and 12 for upper deck 
beams of the same length in steamers where one tier of 
beams only is fitted; and where the length is above 
30 feet, the upper, lower and orlop deck beams are to be 
one inch deeper than given in the Tables. The depths 
of the beam knees are to be correspondingly increased. 


8. Where plate knees are not fitted the beam knees are 
to be “ turned.” 


9. Outside Plating. — The outside or overlapping 
strakes of plating for one quarter the length at the fore end 
should be reduced not more than 06 of an inch from the 
midship thickness. Where the longitudinal number does not 
exceed 11,000 the sheerstrake is to be increased *06 of an 
inch in thickness, and where the longitudinal number is 
above 11,000 it is to be increased *10 of an inch in thickness, 
in each case for }ths the vessel’s length amidships. In 


addition, when the longitudinal number is aoove 13,000, 
three strakes of plating at the bilges are to be increased -06 
of an inch in thickness throughout. When the longitudinal 
number is above 17,000, the strake of plating in way of 
the beams to second deck is to be increased *06 of an inch 
in thickness for one-half the vessel’s length amidships. 


10. In sailing vessels only the foremost or collision 
bulkhead will be required, and it is to be placed at not 
less than one-half the vessel’s midship breadth abaft the 
fore part of the stem at the lower deck. 


11. Diagonal tie plates are to be fitted on the beams 
of all sailing vessels in way of the masts.at the deck on which 
they are wedged; and, in addition, where the longitudinal 
number is above 11,000 diagonal tie plates are to be fitted 
Where diagonal 
tie plates cross each other, or the fore and aft tie plates 


all fore and aft on the upper deck. 


between the beams, and a deck is to be laid thereon, one 
set of tie plates must be set down in way of the crossing, so 
as to leave one thickness only projecting above the beams. 
The diagonal tie plates are to be of the width and thickness 
given in Tables 17 and 18. They are to be well riveted 
to each other and to the beams and stringers. 


12. Bulwark Stanchions.—The stanchions which 
support the bulwarks are not to be more than 5 ft. apart. 
Where stanchions are fitted on the butt straps of the 
bulwark plating, the straps are to be sufficiently broad to 
receive the spur in the middle of the stanchion, and the 
bulwark plating is to be doubled or fitted with vertical 
straps in way of the intermediate stanchions. The heel 
of each stanchion is to be attached by not less than 
four Z in. bolts, tapped through the stringer plate and 
secured with a nut and grommet. ‘Their size may be 
from 12 in. to 2 in. in diameter, regulated by the length 
of the stanchion and the size of the vessel. Other forms 
of stanchion may be adopted, provided they be submitted 
for approval. 


13. The mast rings in sailing vessels are to be formed 
of bulb angle of the size required by the ‘Tables for frames 
in fore and after peaks. 


14. The chain plates, rigging, &c., are to be in 
accordance with the requirements of Table 28. 


15. Hand pumps only are required to be fitted to 
sailing vessels, and they are not to be of less size than 
required by Section 39, paragraph 7. 
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VESSELS NOT BUILT UNDER SURVEY. 


Section 48. 1. In cases of vessels not surveyed 
while building, for which a character may be required, 
application must be made to the Committee in writing, and 
such drawings, with scantlings of the vessel marked thereon, 
as may be obtainable, should be furnished, also particulars 
of the testing of the steel used in the construction of 
The Committee will then direct a special 
examination to be made by two Surveyors of the Society 


the vessel. 


(one of whom shall be an exclusive officer), for which 
purpose the vessel is to be placed on high blocks in a dry 
dock or on ways; the hold to be cleared and proper stages 
made ; the rivets and plating of keel, and flat of bottom, 
thoroughly examined ; the close ceiling in the hold to be 
removed where deemed necessary, but in no case less than 
required for Special Survey No. 2. The coal bunkers of 
steam vessels to be cleared; the whole of the frames, 
stringers, hooks, floor-plates, keelsons, engine and boiler 
bearers, ends of beams, water-tight bulkheads, rivets, and 
inner surface of the plating exposed to view ; all oxidation 
to be removed by being cut or beaten off the several parts 
above named, also from the outside plating, rivets, keel, 
stem, stern-post, and rudder. 


In cases where the inner surface of the bottom plating 
is coated with cement or asphalt, if the coating be carefully 
inspected, and tested by beating or chipping and found sound 
and adhering satisfactorily to the steel, its removal may be 
dispensed with, provided that upon the removal of a portion, 
the plating, frames, and rivets under it be found in 
satisfactory condition. 


2. When the vessel is so prepared, the Surveyors are to 
ascertain the scantlings of the various parts, and verify the 
particulars given on the drawings furnished, drilling the 
shell plating where deemed necessary for this purpose. A 
few rivets are to be removed from various parts to ascertain 
their quality and the character of the countersinking and 
workmanship. A full report is to. be made on a first entry 
report form for the information of the Committee, who will 
then assign the vessel sach character as the facts ay appear 
to them to warrant. 


3. In addition to the above, if the age of the vessel be 
ten years or upwards, the requirements of the Special Survey 
No. 3 are to be complied with. The periodical surveys are 
subsequently to be held as in the case of vessels built under 
survey. 


4. In steam vessels the Engines and Boilers are to be 
opened out for Survey, at least to the extent required for 
the Special Surveys Nos. 1, 2, and 3. The Screw Shaft is 
to be drawn and examined. The arrangements of sea cocks, 
bilge suctions, valves, &c., are to be made to conform to the 
requirements of the Rules, and the working pressure of the 
boilers is to be determined from their actual scantlings in 
accordance with the Rules for the construction of boilers 
and particulars should be furnished respecting the testing of 
the steel. 


RULES FOR THE BURNING AND CARRYING 
OF OIL FUEL. 


Section 49. 1. In vessels fitted for burning oil 
fuel, and having the Society’s classification, the following 
records will be made in the Register Book :—‘ Fitted 
for oil fuel F.P. above 150° F.” in cases in which approval 
has been given for the use of high flash point oil only; 
and “Fitted for low flash oil fuel,” in cases in which the 
approval covers the use of oil with low flash point. 

2. The following arrangements are applicable only to 
the case of oil fuel, the flash point of which, as determined 
by Abel’s close test, does not fall below 150° Fahrenheit. 
For oil fuel with a lower flash point the arrangements must 
be submitted for special consideration. 

3. Oil fuel, the flash point of which by Abel’s close 
test does not fall below 150° Fahrenheit, may be carried in 
ordinary cellular double bottoms either under engines or 
boilers or under ordinary cargo holds, also in peak tanks or 
in deep tanks or in oil bunkers specially constructed for the 
purpose. 

4. Cellular double bottoms when fitted for oil fuel are 
to have oil-tight centre line divisions and the lengths of 
these compartments are to be submitted for approval. 

5. Peak tanks, deep tanks, bunkers specially con- 
structed for oil fuel, and settling and other service tanks 
must be fitted with bulkhead sub-divisions or wash plates 
to the Committee’s satisfaction and be strengthened so as 
to efficiently withstand the stresses brought upon them 
when only partly filled and in a seaway. The riveting of 
these spaces is to be as required by the Rules in the cases 
of vessels carrying petroleum in bulk and the scantlings and 
arrangements must be to the Committee’s satisfaction. 

6. All compartments intended for carrying oil fuel must 
be tested by a head of water extending to the highest point 
of the filling pipes or 12 feet above the load line or 12 feet 
above the highest point of the compartment, whichever of 
these is the greatest. 
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7. Each compartment must be fitted with an air pipe 
to be always open, discharging above the upper deck. It 
is recommended that all double bottom compartments used 
for oil fuel should have suitable holes and doors of approved 
design fitted in the outer bottom plating. 


8. Efficient means must be provided by wells or gutter- 
ways, and sparring or lining, to prevent any leakage from 
any of the oil fuel compartments from coming into contact 
with cargo or coal, and to ensure that any such leakage shall 
have free drainage into the limbers or wells. 


9. If double bottoms under holds are used for carrying 
oil fuel, the ceiling must be laid on transverse battens, 
leaving at least 2 inches air space between the ceiling and 
tank top, and permitting free drainage from the tank top 
into the limbers. 


10. The pumping arrangements of the oil fuel compart- 
ments must be absolutely distinct from those of other parts 
of the vessel, and must be submitted for approval. 

All oil fuel suction pipes and all bilge or ballast pipes 
passing through oil fuel tanks or oil bunkers are to be made 
of iron or steel. 


11. If it is intended to carry sometimes oil fuel and 
sometimes water ballast in any of the compartments, the 
valves or cocks connecting the suction -pipes to these 
compartments with the ballast donkey pump and those 
connecting them with the oil fuel pump must be so arranged 
that the oil may be pumped from any one compartment 
by the oil fuel pump at the same time as the ballast donkey 
is being used on any other compartment. ° 

12. All oil fuel suction pipes should have valves or 
cocks fitted at the bulkheads where they enter the machinery 
space, capable of being worked both from this space and 
from the deck outside the fidley and engine room casings. 
Valves or cocks similarly worked are to be fitted to all 
pipes leading from the settling or other tanks. 

13. Oil fuel pipes should, where practicable, be placed 
“above the stokehold and engine room plates, and where 
they are always visible. 

14. No wood fittings or bearers are to be fitted in the 
stokehold spaces. 

15. Where oil fuel compartments are at the sides of, or 
above, or below the boilers, special insulation is to be fitted 
where necessary to protect them from-the heat of the boilers, 
smoke boxes, casings, &c. 

16. Water service pipes and hoses are to be fitted so 
that the stokehold plates can at any time be flushed with 
sea water into the bilges. 
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17. If the oil fuel is sprayed by steam, means are to 
be provided to make up for the fresh water used for 
this purpose. 

18. If the oil fuel is heated by a steam coil the 
condensed water should not be taken directly to the con- 
densers, but should be led into a tank or an open funnel 
mouth and thence led to the hot well or feed tank. 


EQUIPMENT. 


Section 50. 1. All vessels having masts, spars, 
rigging, and sails shall be required to have them maintained 
in good order. 


2. Every ship is to be provided with anchors, cables, 
&c., of approved quality, tested at a public machine recog- 
nised by the Committee, in number and length as set forth 
in Tables 30 and 31. 


3. Toentitle vessels classed A “ For Channel Purposes” 
to the Figure 1, the equipment of Anchors and Chain Cables, 
&c., should be as required by Table 31, with the exception 
that not more than two bower anchors and one stream anchor 
need be supplied. The first bower anchor should be of the 
full weight required by the Table, and the second bower may 
be 15 per cent. lighter. This rule, however, applies only to 
vessels intended for short passages. 


4. In vessels classed “ For Channel Purposes” which 
are intended for longer voyages, such as the Queenboro’- 
Flushing, the Channel Islands, or the Irish Sea service, the 
equipment must be in accordance with the requirements of 
Table 31. 

5. In the cases of foreign owned vessels classed with 
the Figure 1, in which the chains and anchors, or part of 
the same, have been tested under the inspection of the 
Society’s Surveyors at Proving Establishments out of the 
United Kingdom recognised by the Committee, and test 
certificates of the same are furnished, duly signed by 
the Society’s Surveyors, the vessel will have recorded in 
the Register Book the notation A.&C.P., A.P. or C.P. as 
the case may be. Where, however, the anchors or cable 
for foreign owned vessels are manufactured abroad and 
test certificates are furnished setting forth that they have 
been tested at a Government machine, or at a machine 
under the control of a municipal body ora similar responsible 
body, but not under the inspection of a Surveyor to the 
Society, the record of a.&o.P., &c., will not be made in the 
Register Book, though such certificates will be accepted, as 
complying with the requirements of the Rules, for assigning 
the Figure 1, provided the remaining requirements of Tables 
80 and 31 be complied with. 
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6. A certificate of all chains and anchors having been 
tested, and of the strain applied to them, must be produced 
before the ship is classed with the Figure 1. 


7. Equipment Number.—The equipment as regards 
anchors, chains, warps, &c., is to be regulated by the 
number produced by the sum of the measurements in feet of 
the greatest moulded breadth of the vessel and the depth 
from the upper part of the keel to the top of the upper deck 
beams at side at the middle of the length, multiplied by the 
length of the vessel. In vessels having cruiser sterns, the 
length for determining the Equipment number is to be 
measured as required by Section 2 for vessels of this type. 
In awning or shelter deck or part awning deck vessels, the 
measurement of depth defined above is to be taken to the 
deck next below the awning or shelter deck, provided the 
height between the decks does not exceed 8 feet. If the 
*sween deck height exceeds 8 feet the measurement is to be 
taken to a point 8 feet below the awning or shelter deck. 
In turret deck vessels it is to be taken to the normal beam 
line at base of turret. 7 


For a vessel having erections on deck the number 
obtained by the previous paragraph is to be increased as 
follows :— 

For a raised quarter deck, add the product of 
the height and length in feet of the erection. 

For an awning or shelter deck, part awning deck, 
poop, bridge or forecastle, add three-fourths the 
product of the height and length in feet of such 
erections, 8 feet being taken as the maximum height 
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for awning or shelter deck, or part awning deck 
erections. 

For deck houses or other erections not extending 
to the side, but exceeding either in length or 
breadth half the rule breadth of the vessel, add 
one-half the product of the height and length of such 
erections. 


Where erections are fitted upon erections the 
equipment number is to be correspondingly increased. 


8. The equipment for Sailing and Steam Trawlers 
and Tugs is to be as given on back of Tables 80 and 31. 


9, All vessels not exceeding 150 tons to be provided 
with one good boat; and every vessel above 150 tons to 
have a suitable number. The Surveyors are to be par- 
ticular in examining and reporting the condition of the 
boats of all vessels. 


10. Anchor Cranes and Boats’ Davits to be in accord- 
ance with Table 29. 


11. The efficient state and condition of the whole of a 
vessel’s equipment will be designated by the Figure 1 placed 
after the character assigned to the vessel; and in cases in 
which the equipment is found insufficient in quantity or 
defective in quality,a dash thus—, will be inserted in place 
of the Figure 1. In cases where the Figure 1 is expunged 
on account of deficiencies in the anchors or chains, the record 
of Lloyd’s A.«C.P. or A.«0.P. will also be expunged. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION OF VESSELS INTENDED 
TO CARRY OIL IN BULK. 


GENERAL. 


Section 51. 1. The scantlings, arrangements and 
equipment, also the Rules for Special and other surveys and 
all requirements relating to vessels intended for the carriage 
of oil in bulk are to be as prescribed by the Society’s “ Rules 
for the construction of Steel Vessels,” except where 
otherwise specified by the following Rules and Tables. 


2. Submission of Plans.—In addition to the usual 
sketches of Midship Section, profile and deck plans, sketches 
are to be submitted showing the arrangement of oil tanks 
and cofferdams, the stiffening proposed for the transverse 
and longitudinal bulkheads, the construction of the tunnel 
and the bracket attachments at the ends of beams, stringers, 
webs, bulkhead stiffeners, &c. 


3. Length of Oil Compartments.—The oil compart- 
ments are not to exceed from 24 feet to 28 feet in length. 


4, Expansion trunks are to be fitted over the oil com- 
partments of sufficient capacity to admit of the expansion or 
contraction of the oil due to changes of temperature. They 
are to be so arranged that the surface of the oil will not fall 
below the sides of the trunks when the vessel is rolling or 
pitching in a seaway. Where the breadth of the expansion 
trunk exceeds sixty per cent. of the breadth of the vessel, 
or the height of the trunk exceeds eight feet above the 
top of the oil compartments, the proposal must be 
specially submitted for the Committee’s consideration, and if 
approved, the scantlings in way of the oil compartments 
must be increased, and any structural arrangements adopted 
as may be considered desirable. 


5. Cofferdams are to be fitted at the fore and after ends 
ot the space intended for the oil cargo, and where the 
machinery is fitted amidships cofferdams are also to be fitted 
at each end of the machinery space in order that the oil 
cargo may be isolated from the holds and from the engine 
and boiler spaces. The cofferdams are to be not less than 
two frame spaces in length and are to extend from the keel 


to the top of the continuous expansion trunk for the full 
breadth of the vessel. 


6. The number of watertight bulkheads extending to 
the upper deck is to be as required by Section 19. 

7. Deck Erections.—In vessels having the machinery 
aft, a poop must be fitted of sufficient length to cover the 
machinery space. Where the engines are fitted amidships, 
the bridge is to be of sufficient length to overlap the ends of 
the middle line bulkhead in the oil compartments. 

8. Cement.—Portland Cement may be dispensed with 
in compartments intended for carrying oil in bulk. 

9. Testing.—Hach oil compartment is to be filled 
separately with water and tested by pressure before the vessel 
is launched, or while in dry dock. The pressure is to be 
obtained by means of a head of water eight feet above the 
highest point of the expansion trunk. Cofferdams are to be 
tested by being filled with water to the top of the hatchway. 


10. Electric light is to be fitted throughout on the 
double wire system. 
WORKMANSHIP. 
Section. 52. 1. Owing to the penetrating character 
of the oil and the stresses to which oil vessels are subjected, 


~ due to the cargo being carried directly upon the outside 


plating of the vessel, it is of primary importance that the 
workmanship throughout be of the highest character. 


2. The butts of plating to be planed and fitted close ; 
the edges of the plating to be sheared from the faying sur- 
faces, or the “ burr” caused by shearing to be carefully chipped 
off, and all outside edges of plating are to be either planed or 


chipped fair. The butts and edges to be carefully caulked. 


8. The riveting is to be of the most efficient character 
and the points of the rivets left full or convex. Special care 
is to be taken in the punching and countersinking of the 
holes and the fitting together of the various parts. Where 


any unfairness exists in the holes they are to be rimered, not 
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drifted, and larger rivets used in the rimered holes. The 
“burr” caused by punching, and all drillings and rimerings 
must be removed before the different parts are screwed 
together for riveting. Where the heads of the rivets are 
not laid up close to the plating or angle bars, or where rivets 
when tested are found unsatisfactory they are to be removed, 
not caulked. All oil-tight joints are to have the surfaces of 
steel plates fitted close to each other and caulked, without, as 
far as practicable, the use of canvas, &c. 

4. In oil-tight work all angles are to be welded at 
the corners and neither mitred nor overlapped. 


5. The angles attaching bracket plates to the bulk- 
heads are to extend along the bulkhead six inches beyond the 
points of the bracket plates. The bracket plates and angles 
are to be kept sufficiently clear of the bulkhead boundary 
bars to admit of the latter being efficiently caulked. 


6. Where the boundary bars of oil-tight bulkheads 
consist of double angles, both flanges of each bar are to be 
caulked. 


FLAT KEEL AND VERTICAL KEEL PLATES. 


Section 58. 1. Flat plate keels are to be of the 
dimensions given in Table 17. The vertical keel plate 
forming the lowest strake of the middle line bulkhead is to 
be of sufficient breadth to admit of the seam at upper edge 
being above the upper end of the brackets attaching the 
floor plates to the bulkhead, and its thickness is to be *10 
of an inch more than the thickness required by Table 33 for 
floor plates. 

2. Keel Angles —The angles connecting the vertical 
keel plates to the flat keel plates, are to be of the dimensions 
given in Table 34. 


FRAMES AND REVERSED FRAMES. 


Section 54. 1. The dimensions and spacing of the 
frames and reversed frames are to be as given in Table 82. 


2. Bulb angle frames will not be required to extend to 
the middle line, provided they be carried down round the 
bilge and be scarphed to angle frames fitted at the lower 
edges of the floor plates. The scarphs are to be in length 
not less than six times the depth of the bulb angle frames 
and the butts are to be shifted on adjacent floors not less 
than the length of the scarph. In these cases the angle 


frames are to be of the same thickness as the floors, and 
their flanges of the breadth required for the fore and aft 
flanges of frames by Table 82. The angle and bulb angle 
frames are to be fitted on opposite sides of the floor plates. 


3. When bulb angle frames are extended to the middle 
line they are to have a lap of not less than 4} inches with 
the floor plates. 


4. In all cases the frames are to be cut in way of the 
deck forming the top of the tanks. 


5. The frames in the tween decks may be of angles 
-06 of an inch thicker than required by Table 82, in which 
case the reversed frames may be dispensed with, and they 
must be bracketed to the tank deck stringer at heel and to 
the beams above. 


6. The brackets at the heels of the tween deck frames 
are to be of the same thickness as the frames, and are to be 
attached to the tank deck by double or single angles as 
required by Table 36 for the attachment of bulkheads to 
tank deck. The brackets are to measure along each edge 
not less than five times the depth of the standing flange of 
the frames to which they are to be double riveted. 


7. Web Frames in ‘tween decks—Web frames or 
partial bulkheads of the dimensions given in Table 32 are to 
be fitted in the *tween decks in line with the bulkheads and 
web frames fitted below. They are to be stiffened at their 
inner edges by angle bars, or the plates may be flanged. 


8. Reversed Frames on Floors.—A reversed frame is 
to be fitted at the upper edge of each floor plate, of the 
dimensions required for double angles at face of web frames 
by Table 82. 


9. Height of Reversed Frames.—Where the inter- 
mediate frames are formed of frames and reversed frames 
riveted together, all reversed frames are to extend to the deck 
at the top of the oil compartments. 


FLOOR PLATES. 


Section 55. 1. The floor plates are to be of the 
dimensions given in Table 38, and are to extend in one 
length from the middle line bulkhead to the bilge. 


2, Height of Floor Ends.—The floors may be either 
turned up at the bilge to a vertical height of not less than 
twice the midship depth of floor above top of keel throughout 
the oil compartments, or bracket plates of the thickness of 
the floors may be fitted at the bilge extending to the same 
height. 
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8. Moulding of Floor Plate—The brackets at bilge 
are to be attached to the floor plates by means of a double 
riveted overlap not less in length inside the frame than the 
midship depth of floor; and the depth of the floor plate at 
three-fourths the half moulded breadth of vessel from middle 
line, or at the inner end of the bracket, is to be not less than 
three-fourths the depth of floor amidships. The upper edge 
of the floor is, however, at no part to fall below the level of 
the upper edge of the floor at middle line. The rivet 
attachment of the bracket to the frame bar is not to be less 
than that to the floor. 


4. Bracket plates are to be fitted attaching the floor 
plates to the middle line bulkhead. They are to be of the 
thickness of the floors, and are to measure along each edge 
clear of the attachments not less than the midship depth of 
floor plate. The brackets are to be attached to the floors by 
double riveted overlaps, and the floors and brackets are to be 
attached to the middle line bulkhead on one side by double 
attachment angles, and on the opposite side by double angles 
consisting of the vertical stiffener on middle line bulkhead 
and a short attachment angle extending from the keel to 
beyond the point of the bracket. 


5. The floor brackets both at middle line and bilge are 
to be stiffened at their inner edges by angle bars, or the 
bracket plates may be flanged. 


6. The floor plates at the transverse bulkheads are 
to be increased to twice the Table depth and their thickness 
is to be as required by Table 88, but in no case less than 
that of the bulkhead plating to which tliey are attached. 


7. The floor plates to which web frames are attached 
are to be at no part less in depth than the depth of the 
web frames. 


SIDE AND BILGE KEELSONS. 


Section 56. 1. Intercostal keelsons are to be of 
the scantlings given in Table 34. The intercostal plates 
are to be closely fitted between the floor plates and attached 
to the outside plating by angles -of the size required by 
Table 82, these angles are to be double for a length of three 
frame spaces on each side of the bulkheads. 


2. Number of Keelsons.—T'wo intercostal keelsons are 
to be fitted on each side where the moulded breadth of vessel 
amidships does not exceed 50 feet, and three where the 
breadth is above 50 feet and does not exceed 64 feet. Where 
three keelsons are required each is to be fitted with a vertical 
plate of three-fourths the depth given in Table 34. 


3. Attachment of Keelsons to Bulkheads.—The 
keelsons are to be cut at the transverse bulkheads, to which 
they are to be attached, by brackets of the thickness of the 
floor plates measuring not less than two frame spaces in 
length along each edge from the bulkhead and top of floor. 
They are to be connected to the bulkhead on one side by 
double attachment angles, and on the other side by the 
vertical stiffeners or webs on the bulkheads, with an 
additional attachment angle in the way of the brackets, see 
Sketch on page 152. 

4, The keelson brackets are to be stiffened at their 
inner edges by angle bars, or the plates may be flanged. 


5. Where it may be desired to modify the arrangements 
of floors and keelsons, alternative proposals are to be 
submitted for approval. ‘ 


WEB FRAMES AND SIDE STRINGERS. 


Section 5'7. 1. Web frames and side stringers are 
to be fitted throughout the oil compartments and machinery 
space, and are to be as given in Table 32. The web frames 
are to be spaced not more than four frame spaces apart, and 
the side stringers as required by the Table. 


2. The web frames are to be attached to the floors by 
treble riveted overlaps, and their heads are to be attached to 
strong beams and brackets at the tank deck ; they are to 
be continuous from the floors to the top of the oil com- 
partments, the stringers being fitted intercostally. 


3. Face angles of the dimensions given in Table 82 are 
to be fitted at the inner edges of the web frames and stringer 
plates. Those on the web frames are to extend along the 
upper edges of the floor plates to within the outer keelson. 
The face angles on the stringer plates are to be connected 
across the face of the webs by buttstraps of the dimensions 
given in Table 32, 


4, Attachments.—The stringer plates are to be closely 
fitted between the web frames. The double angles connecting 
the stringers to the web frames, and the angles connecting the 
stringers and web frames to the outside plating, are to be 
of the size required by Table 32. Where the depth 
of web frames is above 24 inches, the web frames are to 
be attached to the outside plating by double angles, or by 
equivalent single angles double riveted. The stringer plates 
are to be attached to the outside plating by double angles for 
a length of three frame spaces on each side of the bulkheads. 


5. Brackets under stringers.—W here the side stringers 
are above 16 inches in depth they are to bei-supported 
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by bracket plates fitted midway between the web frames, 
efficiently riveted to the frames and connected to the stringer 
plates by single attachment angles. 


6. Brackets to bulkheads.—The stringers are to be 
attached to the transverse bulkheads by large bracket knee 
plates of the thickness of the stringer plates, extending fore 
and aft for a distance of three frame spaces from the bulk- 
head, or inner edge of horizontal girder, and transversely for 
two frame spaces from the inner edge of the stringer plate. 
The brackets are to be attached to the stringer plates by 
double riveted overlaps and to the bulkheads, on one side by 
double attachment angles, and on the opposite side by a 
double riveted overlap to the horizontal stiffener on the 
bulkhead ; an additional attachment angle is to be fitted 
connecting the horizontal stiffener to the bulkhead in way of 
the brackets. (See Sketch on page 152.) 


7 


7. The brackets attaching the stringer plates to the 
bulkheads are to be stiffened at their inner edges by angle 
bars, or the bracket plates may be flanged. 


TRANSVERSE BULKHEADS TO OIL 
COMPARTMENTS. 


Section 58. 1. The transverse oil-tight bulkheads 
are to be of the thickness given in Table 35, and are to 
extend to the top of the expansion trunk. 


2. Boundary angles.—The bulkheads are to be attached 
to the outside plating, to the tank deck and to the sides and 
top of the expansion trunk by angles of the dimensions 
given in Table 36. 


3. Bulkhead liners are to be fitted to the outer strakes 
of outside plating of sufficient length to take one row of 
rivets clear of the bulkhead frames, these rivets are to be 
closely spaced to admit of the ends of the liners being 
efficiently caulked. 


4. Bulkhead stiffeners—The bulkheads are to be 
supported by means of vertical bulb angle stiffeners and 
web plates and horizontal girders, of the dimensions given in 
Table 35. (See also Sketches on page 150.) 


5. The vertical bulb angle stiffeners are to be 
spaced as required by Table 85, and their ends are to be kept 
sufficiently clear of the bulkhead boundary angles to admit 
of these being caulked. 


6. The heels of the stiffeners are to be attached to the 
outside plating by bracket plates two frame spaces in 
length, and of a height equal to once and a half the depth of 


the floors measured from the outside plating, the floor plate 
adjacent to the bulkhead being dispensed with to admit of 
the brackets being fitted as described. The brackets are to 
be attached to the floor plates and outside plating by single 
attachment angles, and are to be of the thickness required 
by Table 33 for floor plates amidships. They are to be 
stiffened along their upper edges by angle bars, or the plates 
may be flanged. 


7. The heads of the bulb angle stiffeners are to be 
attached to the under side of the tank deck plating, or to a 
shelf plate in way of expansion trunk by bracket plates one 
frame space in length and in depth. 


8. Vertical web plates of the dimensions required by 
Table 35 are to be fitted, extending from the keelson 
brackets to the tank deck, or top of the expansion trunk. 
Two web plates are to be fitted on each side of the middle 
line where the breadth does not exceed 50 feet, and three on 
each side where the breadth is above 50 feet and not 
exceeding 64 feet. The webs are to be attached to the bulk 
heads by single attachment angles. Double angles are to 
be fitted attaching the heads of the webs to the tank deck 
plating, or shelf plate. The heels of the webs are to be 
attached to the keelson brackets as shown by Sketch on 
page 150. The inner edges of the web plates are to be 
stiffened by angle bars or the plates may be flanged. 


9. Horizontal girders in number and dimensions as 
given in Table 35 are to be fitted in line with the side 
stringers and extending from the middle line bulkhead to the 
sides of the vessel. Where plate girders are fitted they are 
to be connected to the transverse bulkheads by single 
attachment angles. The ends of the girders are to be 
attached to the sides of the vessel by means of the side 
stringer brackets and to the middle line bulkhead by brackets 
of the thickness of the side stringer plates, extending fore 
and aft and athwartships for a distance of two frame spaces 
and arranged as shown in Sketch on page 152. The inner 
edges of the brackets are to be stiffened by angle bars, or the 
bracket plates may be flanged. 


10. The vertical web plates and horizontal girders are 
to be supported by brackets to prevent them from tripping. 


11. In the expansion trunk the transverse bulkhead 
is to be stiffened by vertical angles as required by Table 35, 
bracketed at head and heel. 


12. It is recommended the bulkhead plating be fitted 
vertically with the edges of the plating between the vertical 
stiffeners. 


E 


68 LLOYD’S REGISTER OF SHIPPING. 


COFFERDAMS. 


Section 59. 1. The cofferdam bulkheads are to 
be of the same thickness, and are to be attached to the 
outside plating, decks, &c., as required for the transverse 
bulkheads to the oil compartments. — 


2, Bulkhead stiffening —The bulkheads are to be 
stiffened by bulb angles of the same size and spacing as 
required for the bulkheads in the oil compartments. The 
two bulkheads forming a cofferdam are to be tied together 
at each of the vertical stiffeners by a series of plate stays 
efficiently riveted to the vertical stiffeners, and flanged 
on the upper and lower edges, as shown in Sketches on 
pages 148 and 149. 


3. The keelsons and side stringers are to be coutinued 
in the cofferdams by plates of the same thickness as the floor 
plates and extending to the inner ends of the keelson and 
stringer brackets. The plates are to be connected to the 
outside plating by double angles, and to the cofferdam 
bulkheads by the vertical stiffeners and doubling angles, the 
inner edges of the plates are to be stiffened by angle bars, or 
the plates may be flanged. 4 


4. The vertical bulb angle stiffeners are to be 
bracketed at their ends as required at the other transverse 
bulkheads. Where cofferdams do not exceed two frame 
spaces in length the floor in the cofferdam may be dispensed 
with provided the lower ends of the stiffeners be connected 
by fore and aft plates of the depth and thickness of the floor 
plates amidships. The beam at the upper part of the 
cofferdam may also be dispensed with, provided the upper 
ends of the stiffeners be connected by fore and aft plates 
similar to those at the lower ends, but of three-fourths the 
depth. These connecting plates at the upper and lower ends 
of the stiffeners are to have angle bars on their inner edges 


or the plates may be flanged ; they are to be connected to 


the deck and outside plating by single attachment angles. 


MIDDLE LINE BULKHEAD. 


Section 60. 1. Throughout the oil compartments 
and cofferdams a middle line bulkhead of the thick- 
ness required by Table 35 is to be fitted extending from the 
keel to the top of the expansion trunk. This bulkhead is to 
be made oil-tight throughout the oil compartments to the 
top of the expansion trunk; this does not apply to pump 
room and cofferdams. Beyond the cofferdams arrangements 
are to be made to avoid an abrupt termination of the 
strength by the fitting of large webs, brackets, ete. 


2. Boundary Angles.—The middle line and transverse 
bulkheads are to be attached to each other by double angles 
34" x 34" for $" rivets, and 4"" x 4" for 4" rivets, and of 
the same thickness as required for the double frame angles 
at sides of vessel. ‘The middle line bulkhead is to be attached 
to the plating at top of expansion trunk by double angles of 
the same size as those at the top of transverse bulkheads. 


3. Bulkhead stiffeners. — The bulkhead is to be 
supported by means of vertical bulb angle stiffeners and 
web plates and horizontal girders, of the dimensions given in 
Table 35. (See also Sketches on page 151.) 

4, The Vertical bulb angle stiffeners are to be spaced 
the same as the frames, and their lower ends are to be kept 
sufficiently clear of the keel angles to admit of these being 
caulked ; they are to be attached to the floors and 
brackets by two rows of rivets. An additional attachment 
angle is to be fitted connecting the stiffener to the bulkhead 
in way of the floor plate and bracket. The stiffeners are to be 
attached at their heads to the bracket knees of beams crossing 
the expansion trunk at the tank deck, or be bracketed to a 
shelf plate fitted at the same height. Where a tunnel is 
fitted through the after oil compartments the vertical 
stiffeners are to be efficiently bracketed to the top of the 
tunnel. 


5. Vertical web plates of the same thickness as the 
plating at lower part of bulkhead are to be fitted opposite the 
web frames at the sides of the vessel. Their depth at the 
heel is not to be less than that of the floors at middle line, 
and at the head not less than two-thirds that at the 
heel. The lower ends of the web plates are to be overlapped 
and double riveted to the floor plates and further attached 
by brackets of the same thickness and breadth as the web, 
double riveted to both the floor and the web. The inner 
edges of the brackets are to be stiffened by angle bars, or the 
plates may be flanged. The web plates are to be attached 
at the head, either by a double riveted lap and bracket to the 
strong beams crossing the trunk at the tank deck, or by double 
angles to a shelf plate fitted at the same height. The inner 
edges of the web plates are to be stiffened by angle bars, or 
the plates may be flanged. The webs are to be connected to 
the bulkheads by single attachment angles. 

6. Where the vertical stiffeners and webs are fitted 
extending continuously from the keel to the top of the 
expansion trunk, the shelf plate at tank deck may be dis- 
pensed with on that side of the bulkhead. 

7. Horizontal girders in number and dimensions as 
given in Table 35 are to be fitted in line with the horizontal 
girders on the transverse bulkheads, Where plate girders 
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are fitted they are to be attached to the middle line bulk- 
heads by single attachment angles. The ends of the girders 
are to be attached to the transverse bulkheads by brackets 
of the thickness of the side stringer plates extending fore 
and aft and athwartships for a distance of two frame spaces 
as shown in Sketch on page 152. The brackets are to be 
connected to the girders on one side of the transverse 
bulkhead by double riveted overlaps, and on the opposite 
side to the bulkhead plating by double attachment angles, 
or large single angle double riveted. The inner edges of the 
brackets are to be stiffened by angle bars or the bracket 
plates may be flanged. 


8. The vertical web plates and horizontal girders are 
to be supported by brackets to prevent them from tripping. 


9. In the expansion trunk the middle line bulkhead 
is to be stiffened by vertical angles as required by Table 35 
spaced the same as the frames and bracketed at head and 
heel, and by web plates fitted in line with those below. 


BEAMS. 


Section 61. 1. The deck beams are to be fitted at 
every frame at tank deck and decks above, also at top of 
expansion trunk. Their scantlings are to be regulated by 
the requirements of Table 11. 


2. “Strong” beams of the dimensions required by 
Table 12 for “strong” hold beams, or equivalent thereto, are 
to be fitted at the heads of all web frames in the oil 
compartments extending from the middle line bulkhead to 
the sides of the vessel. 


8. The strong beams are to be overlapped and well 
riveted to the web frames at the sides of the vessel, and the 
two are to be additionally connected by brackets of the 
same thickness as the web frames, the inner edges of the 
brackets being stiffened by angle bars, or the plates may be 
flanged. The breadth and depth of these knees are to be 
equal to the depth of the web frame, and they are to be 
measured from the lower edge of the beam and the inner 
edge of the web frame. The knees are to be double riveted 
in each arm. 


4. The strong beams are to be connected to the middle 
line bulkhead by brackets similar to those at the sides 
of the vessel. On the one side of the bulkhead the 
brackets are to be connected to the vertical web plates 
by double riveted overlaps, and on the opposite side 
to the bulkhead plating by double attachment angles. 
The inner edges of the brackets are to be stiffened by angle 
bars, or the bracket plates may be flanged, 


5. Where it may be desired to dispense with any of the 
strong beams in way of the expansion trunk on account of 
their interfering with the arrangement of hatchways leading 
to the oil compartments, plans showing the arrangements 
proposed with a view to providing equivalent strength are to 


- be submitted for approval. 


6. Shelf Plates—One beam on each side of the 
transverse bulkheads is to be extended to the middle line 
bulkhead and to be attached thereto in the same way as at 
the sides of the vessel. The spaces between the transverse 
bulkheads and these adjacent beams are to be plated over in 
the expansion trunk. 


7. The remainder of the beams are to extend within the 
sides of the expansion trunk sufficiently to admit of their ends 
being connected to the vertical stiffeners on the sides of the 
trunk by means of bracket plates of a breadth and depth 
equal to three times the depth of the beam. Any other 
efficient arrangement for obtaining the attachment at this 
part may be submitted for approval. 


8. The beams of decks above the tank deck are to be 
cut at the sides of the expansion trunk and connected to the 
same by bracket plates, of the dimensions of beam knee 
brackets, and single attachment angles. 


9. The beams at the top of expansion trunks are to be 
of upper deck size, efficiently bracketed at their ends to 
the sides of the expansion trunk and middle line bulk- 
head with plates of the dimensions of beam knee brackets. 


PILLARS. 


Section 62. 1. Quarter pillars formed of double 
channel bars of the dimensions required by Table 15 are 
to be fitted at each strong beam in the oil compartment. 
The quarter pillars are to be fitted practically in line with 
the sides of the continuous expansion trunk. 


2. Where the trunk is not continuous, girders of the 
dimensions required by Table 16 are to be fitted under the 
tank deck at the heads of the pillars. Intercostal girders 
are also to be fitted to the decks above. 


3. The pillars are to be attached at their heads to the 
beams or girders by large gusset plates; the lower ends of 
the pillars are to extend down and be well riveted to the 
floor plates and further attached by transverse gusset plates, 
double riveted, to the upper edges of the floors. The gusset 
plates are to be of the same thickness as the floor plates, 
their depth three times and their breadth five times the 
breadth of the channel bars. 


e2 
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OUTSIDE PLATING. 


Section 68. 1. The thickness of the outside plating 
is to be as required by Tables 17 and 18. © 


2. The butts of outside plating are, so far as practicable, — 


to be kept clear of the frame spaces adjacent to the oil tight 
bulkheads, and the plate edges are not to be joggled. 


DECK PLATING AND STRINGERS. 


Section 64. 1. The decks of vessels intended to 
carry oil in bulk are to be of steel of not less thickness than 
required by Tables 17 and 18, and in no case less than 
‘30 of an inch. The thickness of tank deck plating and top 
of expansion trunk is not to be less than required by the 
following Table :— ; 


Longitudinal Number, ee 
ae inches. 

Not exceeding 16,400 “30 

Above 16,400 and ,, .y 20,100 "82 
» 20,100 s » 24,800 “34 
» 24,800 * 7 = 100 “36 
» 27,100 3 » 29,900 “38 
29,900 ” 39,700 “40 
»» 89,700 - “48,900 “42 
» 43,900 i t: 48,100 “44 
» 48,100 ‘ » 50,000 46 


2. The steel deck forming the top of the oil tanks is to 
be fitted continuously over the oil compartments and through 
the cofferdams. 


8. The stringer angles at tank decks are to.be of the 
dimensions given in Table 36 for single frames to bulk- 
heads, but in no case less than required by Table 18. 


4. Shelf plates, one frame space in breadth and of the 
thickness of the tank deck plating, are to be fitted inside the 
expansion trunks along each side of the middle line and 
transverse bulkheads at the height of the tank deck, and 
additional cross tie plating supported by beams is to be fitted 
to the satisfaction of the Committee. A single angle of the 
size required for lower deck stringer angles is to be fitted 


along the inner edges of the shelf plates on the middle line 
bulkhead or the plates may be flanged. 


5. All hatchways and deck openings are to have 
rounded corners and the deck plating is to be increased in 
thickness in way of the openings. 


EXPANSION TRUNKS. 


Section 65. 1. The plating forming the sides of the 
expansion trunks is to be of the thickness required by 
Table 36. It is to be stiffened by vertical angles, spaced the 
same as the frames, fitted inside the trunk and bracketed to 
the beams at head and heel. Vertical web plates, flanged on 
the inner edges and attached to the trunk plating by single 
attachment angles, are to be fitted opposite the web frames at 
the sides of the vessel. The vertical stiffeners and web 
plates are to be of the dimensions given in Table 36. 

2. The side plating of the trunks is to be attached 
to the tank deck plating by angles of the dimensions given 
in Table 36 for single angles attaching bulkheads to tank 
deck, The trunk side plating is to be attached to the upper 
deck plating, or top of expansion trunk, by single attachment 
angles. 

3. Where expansion trunks are continuous, the sides of 
the same are to be carried through all cofferdams except the 
forward one, and also through the after one when the 
engines are fitted amidships. 


4, Where the expansion trunks are not continuous, the 
plating and stiffening of the ends of the short trunks are to 
be at the sides as required by Table 36 and the corners of 
the trunks are to be of rounded form. 


5. Small hatchways in the top of expansion trunks 
are to be fitted with hinged plate covers capable of being 
made oil tight. A 6 inch screw plug is to be fitted in the 
cover to each tank, also a gas cock to admit of the 
release of gas from the tanks without opening the covers. 


6. Where large cargo hatchways are fitted in the top 
of expansion trunks, sketches of the oil tight covers proposed 
to be fitted, also of the arrangements of strong beams and cross 
tie plating at the tank deck in way of the hatchways, are to 
be submitted for approval. 


SUMMER TANKS. 


Section 66. In cases where “summer tanks” 
are fitted in the ‘tween decks they are to be constructed and 
tested as required for the ordinary oil compartments and 
efficient arrangements are to be made for the expansion of 
the oil. 
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ENGINE AND BOILER SPACE. 


‘Section 67. 1. The scantlings and arrangements 
of web frames and side stringers in the machinery space are 
to be similar to those in the oil compartments. 


2. The sides of continuous expansion trunks are to 
be carried through the machinery space to form the casings 
of theengineand boiler openings ; or to beefficiently overlapped 
with the same. The coaming plates of the casings are to 
extend below the deck at least twice the depth of the strong 
beams and to be fitted with double angles at the lower 
edge. They are to be incorporated with the deep web plates 
or large brackets at the bulkheads. The through beams in 
the machinery space are to be cut at the coamings and 
attached to the same by gusset plates and brackets. 


3. Where a double bottom is fitted in the machinery 
space, care is to be taken to provide against an abrupt termi- 
nation of the longitudinal strength at the bulkheads, by the 
fitting of webs, or large brackets, in way of the keelsons. 


TUNNEL. 


Section 68. 1. When engines are situated amidships, 
a shaft tunnel is to be fitted through the after oil compart- 
ments. It is to be entirely. separated from the engine room 
by means of a cofferdam. 


2. There is to be a trunkway at each end, leading from 
the upper deck to the tunnel, to afford means of readily 
entering and leaving the same. The trunkway at the 
forward end is to be abaft the cofferdam. 


3. Construction.—The tunnel is to be circular in form 
and constructed of plating °06 of an inch thicker than 
required by Table 33 for floor plates amidships. It is to be 
attached to the middle line bulkhead above and below and to 
the transverse bulkheads by double angles of the size required 
for the angles attaching middle line and transverse bulkheads 
(Section 60, paragraph 2). A stiffening angle of the size 
required by Table 86 for single frames to bulkheads is to 
be fitted round the outside of the tunnel in way of 
each web plate on middle line bulkhead. These angles are 
to be efficiently bracketed to the middle line bulkhead at 
upper part of tunnel and to the middle line bulkhead 
and floors at lower part. fficient plate bearers are also 
to be fitted under the tunnel in way of the tunnel stools. 
Where horizontal girders on the transverse bulkheads are cut 
by the tunnel, their ends are to be connected to the tunnel 
plating by large plate brackets as to the middle line 
bulkhead. 


RIVETING. 


Section 69. 1. The riveting is to be of the most 
efficient character and the points of the rivets left full or 
convex. Special care is to be taken in the punching and 
countersinking of the holes and the fitting together of the 
various parts. Where any unfairness exists in the holes they 
are to be rimered, not drifted, and larger rivets used in the 
rimered holes. The “burr” caused by punching, and all 
drillings and rimerings must be removed before the different 
parts are screwed together for riveting. Where the heads 
of the rivets are not laid up close to the plating or angle 
bars, or where rivets when tested are found unsatisfactory 
they are to be removed, not caulked. All oil tight joints 
are to have the surfaces of steel plates fitted close to each 
other and caulked, without, as far as practicable, the use of 
canvas, &¢c. 


2. The butts of flat keel plates are to be double strapped 
and treble riveted, the butts of the vertical keel plates 
over-lapped and treble riveted, and the flanges of the flat 
keel angles double reel riveted where six inches in breadth. 


3. The seams and butts of the plating of the middle 
line and transverse bulkheads of the oil compartments, 
cofferdams and expansion trunks are to be double chain 
riveted ; the flanges of single bulkhead frames are also to be 
double reel riveted. 


4. The seams of outside plating in way of the oil 
compartments are not to be less than double chain riveted 
with an additional pair of rivets in each frame space beyond 
the number required by Table 20. In vessels above 450 feet 
and not exceeding 475 feet in length three ‘seams of outside 
plating on each side between the bilge and tank deck are to 
be treble riveted between the peak bulkheads, in vessels 
above 475 feet and not exceeding 500 feet four seams, and 
in vessels above 500 feet and not exceeding 550 feet all the 
seams from the bilge to the tank deck are to be treble riveted. 


5. The butts of outside plating in way of the oil 
compartments are not to be less than treble riveted and are 
to be either overlapped or double strapped. All vessels 
above 380 feet in length are to have double straps fitted 
to the butts of the sheerstrake. In vessels above 380 feet 
and not exceeding 400 feet in length double straps are to be 
fitted to the butts of the plating forming the flat of the 
bottom, in vessels above 400 feet and not exceeding 450 feet 
double straps are to be fitted to the butts of the bottom and 
bilge plating, and in vessels above 450 feet and not exceeding 
550 fect in length double’straps are to be fitted to the butts 
of all outside plating for three-fourths the vessel’s length 


WH 


72 LLOYD’S REGISTER OF SHIPPING. 


amidships. As an alternative arrangement to the double 
butt straps required above, quintuple riveted overlapped 
butts may be adopted, provided the butt attachments and 
riveting be in no case less than is required by Table 21, 
and the rivets be spaced as shown ‘in paragraph 10 of this 
Section. 

6. The butts of the deck stringer plates are to be not 
less than treble riveted and must be overlapped or double 
strapped. Where the stringer plates are 60 of an inch and 
do not exceed ‘70 of an inch in thickness, the butts are to 
be overlapped and quadruple riveted, and where the plates 
exceed ‘70 of an inch in thickness, double straps are to be 
fitted to the butts or they may be overlapped and quintuple 
riveted, provided the butt attachments and riveting be jn 
no case less than is required by Table 21, and the rivets 
be spaced as shown in paragraph 10 of this Section. 
The flanges of the tank deck stringer angles and the angles 
attaching the sides of the expansion trunk to the tank deck 
are to be double reel riveted. 


7. The seams and butts of the deck plating forming 
the top of the oil compartments are not to be less than double 
chain riveted. When the deck plating is above 48 of an 
inch or more in thickness the butts of the same are to be 
treble riveted. 


8. The seams and butts of the plating forming sides 
and top of expansion trunk are to be not less than double 
chain riveted. 

9. The seams and butts of tunnel plating are to be 
double chain riveted, and the flanges of the tunnel stiffeners 
are to be double riveted to the tunnel plating, web plates 
and brackets. 

10. Spacing of rivets.—The rivets in the various parts 
are to be spaced as follows, viz. :— 

In butts of flat and, vertical keel plates, 


butts, of outside plating and deck stringer 


3} diam. | plates; seams and butts-of tank deck plating 

C. to GC. ) and middle line and transverse bulkheads, 
sides and top of expansion trunk and tunnel 
plating. 

In quadruple riveted overlapped butts of 


4 diam. 

C. to C. \ outside plating and deck stringer plates. 

44, diam In quintuple riveted overlapped butts 
C. to C. \ of outside plating and deck stringer plates. 


bulkheads, tank deck stringer angles and 
angles at upper and lower corners of expansion 
trunks, bracket knee plate attachments to floor 
plates, side stringers, and bulkhead stiffeners. 


5 diam. 


In flat keel angles, boundary bars of 
C. to C. | 


In frames, reversed frames, floors, keelsons, 
face angles on web frames and side stringers, 
6 diam. } bulkhead stiffeners, web plates and girders, 
(. to @. | expansion trunk stiffeners, tunnel stiffeners and 
deck plating and top of expansion trunk to 

beams. 

11. Wherever the frames, beams or stiffeners to bulk- 
heads and expansion trunks cross the seams or butts of 
the plating, two rivets are to be fitted through the plating 
and bars. 


12. Attachment Angles. ‘The breadths of the flanges 
of attachment angles are to be as follows :— 


for § inch and 3? inch rivets ©... 3 inches. 
for % inch rivets... et aie Sa kes 
for 1 inch rivets... bis 2c : ere 


the angles are to be of the mean thickness of the plates they 
attach. 


PUMPING ARRANGEMENTS. 


Section 70. 1. Oil pumps fitted for the purpose of 
filling or discharging the oil compartments are to be kept 
entirely separate from the pumps fitted for filling or clearing 
the water ballast compartments of water. 


. 2. The water ballast pipes are not to pass through 
the oil compartments, nor the pipes for the oil through any 
water ballast spaces. A separate ballast pump is to be 
fitted forward of the oil compartments for the purpose of 
filling and clearing the forward ballast tanks. 


3. Oil pump rooms are to be enclosed by watertight 
bulkheads and have no direct communication with the 
machinery space. 

4, The limber holes in the floors and intercostals in 
the oil conipartments are to be so arranged in the vicinity of 
the pumps as to admit of a sufficient flow of oil to the pump 
suctions. 

5. Efficient arrangements are to be provided for clearing 
the tunnel and ’tween deck spaces of water. 


6. Sounding pipes are to be fitted in the cofferdams. 


VENTILATION. 


Section 71. 1. It is of the greatest importance in 
oil carrying vessels that the internal arrangements should be 
such that the compartments can be readily cleared of gas, 
and efficient means are to be provided for clearing the 
dangerous gases from the tanks by the injection of steam 
or by the adoption of some efficient system of artificial 
ventilation. 
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2. Ventilators are to be fitted to the pump rooms, 
cofferdams, ’tween decks, deck erections and other enclosed 
spaces, to allow of the free escape of all gases from these 
parts. 

3. The tunnel is to be efficiently ventilated by large 
ventilators placed on the upper part of the trunks at 
the ends of the tunnel. 


ELECTRIC LIGHTING. 


Section 72. 1. The single wire system must not be 
adopted for any part of the installation in vessels carrying 
petroleum. 


2. Switches and cut-outs must not be fitted in places 
liable to the accumulation of petroleum vapour or gas, and 
all lamps in places where it is possible for gas to accumulate 
must be made with an outer glass globe made airtight. All 
wires in such places are to be lead covered, or the insulation 
of the cables employed is to be of such a nature as not to be 
affected by petroleum. 
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3. No joints of cables, switches, or cut-outs, should be 
fitted in the pump rooms, but the wires for each lamp 
therein should be carried to the lamp from a distributing 
junction box placed outside the pump room or companion. 


PERIODICAL SURVEYS. 


Section 78. 1. Preparation of Tanks.—When 
vessels classed for carrying oil in bulk are undergoing special 
survey, the tanks are to be cleaned out and thoroughly 
cleared of gas to admit of their being properly examined, and 
every precaution is to be taken to ensure safety during 
inspection. 

2. Testing—Each oil compartment and cofferdam is 
to be tested by being filled with water to the top of the 
hatchway in the expansion trunk or cofferdam. 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES 


FOR THE 


SURVEY AND CONSTRUCTION OF ENGINES AND BOILERS OF 
STEAM VESSELS. 


Section 1. In steam vessels, the machinery and 
boilers are to be inspected throughout construction, the 
boilers tested by hydraulic pressure, and the machinery 
tested under steam by the Society’s Engineer-Surveyors, who 
will furnish a report to the Committee describing them in 
the manner shown in form No. 4. If found satisfactory, 
the Committee will thereupon grant a certificate, and insert 
in the Register Book the notification, “LMC” in red 
(i.e. “ Luoyp’s Macuinury Crertiricate”’), indicating that 
the machinery and boilers are certified to be in good order 
and safe working condition. 


SPECIAL SURVEY OF NEW ENGINES OR BOILERS. 


Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers must also be constructed 
under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark > will be 
noted in red, thus: “**KLMC,” or “*KNE & B,” or “*ENB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from them 
the working pressure fixed. 

4, The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam ; any defects, &c., to 
be pointed out as early as possible. 

5. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the 
specification agreed upon by the parties concerned, and 
certify to the conditions thereof, as far as can be seen, being 
satisfactorily complied with. 


BOILERS. 

Section 3. 1. The Surveyors will be guided in 
fixing the working pressure by the tables and formule 
annexed. (See Section 11.) 

2. Any novelty in the construction of the machinery or 
boilers to be reported to the Committee. 

3. The boilers, together with the machinery, to be 
inspected at different stages of construction. 

All the holes in steel boilers should be drilled, but if 
they be punched the plates are to be afterwards annealed. 


All plates that are dished or flanged, or in any way 
heated in the fire for working, except those that are 
subjected to a compressive stress only, are to be annealed 
after the operations are completed. 

No steel stays are to be welded. 

Unless otherwise specified, the Rules for the con- 
struction of iron boilers will apply equally to boilers made 
of steel. 

4. The boilers to be tested by hydraulic pressure, in 
the presence of the Engineer-Surveyor, to twice the working 
pressure, and carefully gauged while under test. 

5. Two safety valves to be fitted to each boiler, and 
loaded to the working pressure in the presence of the — 
Surveyor. In the case of boilers of greater working pressure 
than 60 Ibs. per square inch, the safety valves may be loaded 
to 5 lbs. above the working pressure. If common valves are 
used their combined areas to be at least half a square inch 
to each square foot of grate surface. If improved valves are 
used they are to be tested under steam in the presence of the 
Surveyor; the accumulation in no case to exceed 10, per 
cent. of the working pressure. 

6. An approved safety valve also to be fitted to the 
super-heater. 

_7. In winch boilers one safety valve will be allowed, 
provided its area be not less than half a square inch per 
square foot of grate surface. 

8. Each valve to be arranged so that no extra load 
can be added when steam is up, and to be fitted with easing 
gear which must lift the valve itself. All safety-valve 
spindles to extend through the covers and _be fitted with 
sockets and cross handles, allowing them to be lifted and 
turned round in their seats, and their efficiency tested at any 
time. 

9. Stop-valves to be fitted so that each boiler can be 
worked separately. 

10. Each boiler to be fitted with a separate steam 
gauge, to accurately indicate the pressure. 

11. Each boiler to be fitted with a blow-off cock 
independent of that on the vessel’s outside plating. 


12. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 
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RULES 


FOR THE 


SURVEY AND CONSTRUCTION OF ENGINES AND BOILERS OF 
STEAM VESSELS. 


Section 1. In steam vessels, the machinery and 
boilers are to be inspected throughout construction, the 
boilers tested by hydraulic pressure, and the machinery 
tested under steam by the Society’s Engineer-Surveyors, who 
will furnish a report to the Committee describing them in 
the manner shown in form No.4. If found satisfactory, 
the Committee will thereupon grant a certificate, and insert 
in the Register Book the notification, “‘ LMC” in red 
(i.e. “ Luoyp’s MacuinurRy Crertiricate”’), indicating that 
the machinery and boilers are certified to be in good order 
and safe working condition. 


SPECIAL SURVEY OF NEW ENGINES OR BOILERS. 


Section 2. 1. In steam vessels built under Special 
Survey, the Machinery and Boilers must also be constructed 
under Special Survey. 

2. In cases of machinery or new boilers being built 
under Special Survey, the distinguishing mark > will be 
noted in red, thus: “**-KLMC,” or “*KNE & B,” or ‘**NB.” 

3. In order to facilitate this inspection, the plans of 
the machinery and boilers are to be examined, and from them 
the working pressure fixed. 

4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until the 
final test of the machinery under steam ; any defects, &c., to 
be pointed out as early as possible. 

5. The Surveyors may also, if desired, compare the 
work as it progresses with the requirements of the 
specification agreed upon by the parties concerned, and 
certify to the conditions thereof, as far as can be seen, being 
satisfactorily complied with. 


BOILERS. 

Section 8. 1. The Surveyors will be guided in 
fixing the working pressure by the tables and formule 
annexed. (See Section 11.) 

2. Any novelty in the construction of the machinery or 
boilers to be reported to the Committee. 

3. The boilers, together with the machinery, to be 
inspected at different stages of construction. 

All the holes in steel boilers should be drilled, but if 
they be punched the plates are to be afterwards annealed. 


All plates that are dished or flanged, or in any way 
heated in the fire for working, except those that are 
subjected to a compressive stress only, are to be annealed 
after the operations are completed. 

No steel stays are to be welded. 

Unless otherwise specified, the Rules for the con- 
struction of iron boilers will apply equally to boilers made 
of steel. 

4. The boilers to be tested by hydraulic pressure, in 
the presence of the Engineer-Surveyor, to twice the working 
pressure, and carefully gauged while under test. 

5. Two safety valves to be fitted to each boiler, and 
loaded to the working pressure in the presence of the — 
Surveyor. In the case of boilers of greater working pressure 
than 60 lbs. per square inch, the safety valves may be loaded 
to 5 Ibs. above the working pressure. If common valves are 
used their combined areas to be at least half a square inch 
to each square foot of grate surface. If improved valves are 
used they are to be tested under steam in the presence of the 
Surveyor; the accumulation in no case to exceed 10, per 
cent. of the working pressure. 

6. An approved safety valve also to be fitted to the 
super-heater. 

_7. In winch boilers one safety valve will be allowed, 
provided its area be not less than half a square inch per 
square foot of grate surface. 

8. Each valve to be arranged so that no extra load 
can be added when steam is up, and to be fitted with easing 
gear which must lift the valve itself. All safety-valve 
spindles to extend through the covers and be fitted with 
sockets and cross handles, allowing them to be lifted and 
turned round in their seats, and their efficiency tested ab any 
time. 

9. Stop-valves to be fitted so that each boiler can be 
worked separately. 

10. Each boiler to be fitted with a separate steam 
gauge, to accurately indicate the pressure. 

11. Each boiler to be fitted with a blow-off cock 
independent of that on the vessel’s outside plating. 


12. The machinery and boilers are to be securely fixed 
to the vessel to the satisfaction of the Surveyor. 
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QUALITY AND TESTING OF BOILER STEEL. 


Section 4. 1. Whensteelis used in the construction 
of boilers intended for vessels classed or proposed for 
classification in the Society’s Register Book, the boilers shall 
be constructed in accordance with the requirements of the 
Rules, and the following conditions be fulfilled :— 

2. Process of Manufacture.—Steel for Marine Boilers 
shall be made by the Open Hearth process, Acid or Basic. 

3. Freedom from Defects.—The finished material shall 
be free from cracks, surface flaws, and lamination. It shall 
also have a workmanlike finish, and must not have been 
hammer-dressed. 

4. Testing and Inspection.—The following tests and 
inspections shall be made at the place of manufacture prior, 
to despatch ; but, in the event of any of the material proving 
unsatisfactory in the course of being worked into boilers, 
such material shall be rejected, notwithstanding any previous 
certificate of satisfactory testing, and such further tests of 
the material from the same charge may be made as the 
Surveyor may consider desirable. 

5. Tensile Test Pieces—The tensile strength and 
ductility shall be determined from Standard test pieces cut 
lengthwise or crosswise from the rolled material. When 
material is annealed or otherwise treated before despatch, 
the test pieces shall be similarly and simultaneously treated 
with the material before testing. 

Plates, Angles, and Tee Bars :—Wherever practicable 
the rolled surfaces shall be retained on two opposite sides of 
the test piece. The elongation shall be measured on a 
Standard test piece having a gauge length’ of 8 inches. 

For material more than °875 in. in thickness the width 
of the test piece between the gauge points shall not exceed 
14 ins.; for material *875 in. to *375 in. in thickness, 
inclusive, the width shall not exceed 2 ins. ; for material less 
than °375 in. in thickness the width shall not be more than 
24 ins. In other respects the test pieces shall conform 
generally to the Standard test piece A. 


TEST PIECE A. 


'875":—Maximum width 
a 
For Thicknesses under 


*375":—Maximum width 
23" 


875":—Maximum width 
17’. 
For Thicknesses °375" to 
allowed 


For Thicknesses over 
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\<-Paraliel for a length of not less than 9in.->! 
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ee re ae TOTAL LENGTH ABOUT 18’, ----------- | 
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Round Bars :—Round bars may be tested either full 
size as rolled, or turned down when the diameter is 
considerable. The test piece shall have a gauge length of 
not less than 8 times its diameter, and a sectional area of not 
less than } square inch. When enlarged ends are used the 
length of the parallel portion shall not be less than 9 times 
the reduced diameter, see Standard test piece B. 


TEST PIECE B. 


H 

| @ere------- GAUGE LENGTH.------------ > 
' 
1 
" 


i) ' 
(<---Parallel for a length of not less than § times the diameter..-->) 


<---With enlarged ends :—Parallel for a length of not less than 9 times---> 
the reduced diameter. 


Where bars are above one inch diameter, and are 
tested full size as rolled, or have been turned down and the 
resulting test piece is above one inch diameter, a gauge 
length of 4 times the diameter may be used if preferred by 
the Manufacturer, in which case an increased elongation will 
be required, as specified in paragraph 7. When enlarged 
ends are used, the length of the parallel portion shall be not 
less than 4} times the reduced diameter, see Standard test 
piece C. 


TEST PIECE C. (BRITISH STANDARD TEST PIECE F.) 
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k- With enlarged ends :—Parallel for a length of not less than 44 t'mes .. 
the reduced diameter. 


Any straightening of test pieces which may be required 
shall be done cold. 


6. Mechanical Tests and Selection of Test Pieces.— 
Plates and bars for boilers shall comply with the following 
mechanical tests. All test pieces shall be selected by the 
Surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled. 


7. Tensile Tests. Plates:—The tensile breaking 
strength of steel plates for shells and girders, determined 
from Standard test pieces, shall be between the limits of 28 
and 32 tons per square inch. For plates intended for flanging 
or welding, and for combustion chambers and furnaces, the 
tensile breaking strength shall be between the limits of 26 
and 30 tons per square inch. In the case of material for 
purposes in which tensile strength is not important, the 
tensile test may be dispensed with and the bend test only be 
made, if so specified by the builders and approved by the 
Committee. The elongation, measured on a Standard test 
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piece having a gauge length of 8 ins., shall not be less than 
20 per cent. for material of °375 in. in thickness and 
upwards required to have a tensile breaking strength of 28 
to 32 tons per square inch ; and not less than 23 per cent. 
for material of *375 in. in thickness and upwards required to 
have a tensile breaking strength of 26 to 30 tons per square 
inch. 

Stay, Angle and Tee Bars:—The tensile breaking- 
strength of longitudinal stays and angle and tee bars shall be 
between the limits of 28 and 32 tons per square inch, with 
an elongation of not less than 20 per cent. of the gauge 
length measured on the Standard test piect A or B, or 
24 per cent. measured on the Standard test piece C. For 
bars for combustion chamber stays the tensile breaking 
strength shall be between 26 and 30 tons per square inch, 
with an elongation of not less than 23 per cent. of the gauge 
length measured on the Standard test piece B, or 28 per 
cent. measured on the Standard test piece C. 

For material under °375 in. in thickness the elongation 
may be not more than 3 per cent. below the above-named 
elongations. 

Rivet Bars:—The tensile breaking strength of rivet 
bars shall be between the limits of 26 and 30 tons per square 
inch of section, with an elongation of not less than 25 per 
cent. of the gauge length measured on the Standard test 
piece B, or 30 per cent. measured on the Standard test 
piece ©. The bars may be tested the full size as rolled. 

8. Number of Tensile Tests. Plates.—One tensile test 
shall be taken from each plate as rolled. For plates exceeding 
24 tons in weight one tensile test shall be taken from each end. 

Angle, Tee, Rivet and Stay Bars :—At least two tensile 
tests for angle bars, tee bars, rivet bars, and stay bars shall 
be taken from each charge; but when the number of the bars, 
as rolled, from one charge exceeds 15, an additional tensile 
test shall be made for each further batch of 15 bars or 
portion thereof. In round bars of 13 inch diameter and 
under, the number shall be 50 in place of 15. 


Should a tensile test piece break outside the middle half 
of its gauge length, and the elongation be less than that 
required by the Rules the test may, at the Maker’s option, be 
discarded and another test be made of the same plate or bar. 


9. Bend Tests. Cold Bends :—Test pieces shall be 
sheared lengthwise or crosswise from plates or bars, and shall 
not be less than 1} ins. wide, but for small bars the whole 
section may be used. For rivet bars bend tests are not 
required. 

Temper Bends :—The test pieces shall be similar to 
those used for cold bend tests. For temper bend tests the 


samples shall be heated to a blood red and quenched in water 
at a temperature not exceeding 80 degrees Fahr. The colour 
shall be judged indoors in the shade. 


In all cold bend tests, and in temper bend tests on 
samples *5 in. in thickness and above, the rough edge or arris 
caused by shearing may be removed by filing or grinding, 
and samples 1 in. in thickness and above may have the edges 
machined, but the test pieces shall receive no other pre- 
paration. The test pieces shall not be annealed unless the 
material from which they are cut is similarly annealed, in 
which case the test pieces shall be similarly and simultaneously 
treated with the material before testing. 

For both cold and temper bends the test piece shall 
withstand, without fracture, being doubled over until the 
internal radius is equal to 14 times the thickness of the test 
piece, and the sides are parallel. 


For small sectional material these bend tests may be 
made from the flattened bar. 
Bend tests may be made either by pressure or by blows. 


10. Number of Bend Tests. Plates:—One cold or 
temper bend test shall be taken from each plate as rolled. 
For plates exceeding 24 tons in weight one bend test shall be 
taken from each end—one bend test to be temper and the 
other cold. 

Angle Bars:—A cold or a temper bend test shall be 
made from each angle bar rolled. 

Stay Bars :—A cold and temper bend test shall be made 
from every 15 stay bars as rolled from each charge. 

11. Tests for Manufactured Rivets.—Rivets selected 
by the Surveyor from the bulk shall withstand the following 


tests :-— 
(a) The rivet shanks are to be bent cold, and 


hammered until the two parts of the shank touch in the 
manner shown in Fig. 1, without fracture on the outside 
of the bend. 

(b) The rivet heads are to be flattened, while hot, 
in the manner shown in Fig. 2, without cracking at the 
edges. The heads are to be flattened until their diameter 
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12. Additional Tests before Rejection——Should any 
of the test pieces first selected by the Surveyor not fulfil the 
test requirements, two further tests may be made from the 
same plate or bar, but should either of these fail, the plate or 
bar from which the test pieces were cut, shall be rejected. In 
all such cases further tests shall be made before any material 
from the same charge can be accepted. 

13. Branding.—Every plate and bar shall 
be clearly and distinctly marked by the Maker in 
two places with the Society’s brand, thus :— 
indicating that the material has complied with 
the Society’s tests. 

No plates or bars bearing this brand shall be forwarded 
from the Steel Works until the prescribed tests have been 
made by the Surveyor, and the mill sheets have been signed 
by him. All plates and bars shall also be legibly stamped in 
two places with the Maker’s name or trade mark, and the 
place where made. They shall also be stamped with numbers 
or identification marks by which they can be traced to the 
charge from which the material was made. 

14, Maker’s Certificate.—Before the mill sheets are 
signed by the Surveyor, the Maker shall furnish him with a 
certificate guaranteeing that the material has been made by 
the Open Hearth process, and that it has been subjected to, 


~ and has withstood satisfactorily, the tests above described in 


the presence of the Surveyor. ‘The following form of certificate 
will be accepted if printed on each mill sheet with the name 
of the firm, and initialled by the Test House Manager :— 
“We hereby certify that the material described 
below has been made by the Open Hearth process, and 
is that which has been satisfactorily tested in the 
presence of the Surveyor in accordance’ with the Rules 
of Lloyd’s Register.” 
15. Defacing of Rejected Material.—In the event of 
the material failing, in any case, to withstand the prescribed 


tests, the Surveyor shall.see that the Society’s e 
brand stamped on the plates and bars by the 2 
Maker has been defaced by punch marks@ ¢@ 6G 
extending beyond the brand in the form of 

a cross, thus :— : eo 


denoting that the material has been rejected. 

16. Facilities for Inspection—The Maker shall adopt 
a system of marking the ingots, billets, slabs, plates, bars, &c., 
which will enable all finished material to be traced to the original 
charge, and the Surveyor must be given every facility for 
tracing all plates and bars to their respective charges, and for 
witnessing the required tests. When he is satisfied with the 
material and with the results of the tests, he shall be fur- 


nished with two copies of the advice notes of the material for 
his signature, one of which is to be forwarded by the Manu- 
facturer to the Boiler Maker, and the other is to be forwarded 
by the Surveyor to the Surveyors at the port where the boiler 
is to be built. 

17. Steel not produced where Rolled.—Where steel is 
not produced in the works at which it is rolled, a certificate 
shall be supplied to the Surveyor, stating the Open Hearth 
process by which it was made, the name of the Steel Maker 
who supplied it, also the numbers of the charges for reference 
to the books of the Steel Maker. ‘The number of the charge 
shall be marked on each ingot or billet for the purpose of 
identification, and the finished plates and bars shall also be 
legibly stamped in two places with the Maker’s name or trade 
mark, and the place where made. They shall also be stamped 
with numbers or identification marks by which they can be 
traced to the charge from which the material was made. 

18. General—Besides the foregoing tests, samples of 
all material may be subjected to additional tests at the dis- 
cretion of the Surveyors. 

19. In cases wherein it may be desired by Owners and 
Builders, consideration will be given by the Committee to 
proposals for the use of steel of other tenacity than is provided 
for in the foregoing Rules. 


QUALITY AND TESTING OF STEEL CASTINGS. 


Section 5. 1. Process of Manufacture.—Steel for 
castings shall be made by the Open Hearth process, Acid or 
Basic, or by such other process as may be approved by the 
Committee. 

2. Annealing.—All steel castings shall be thoroughly 
annealed in a properly constructed annealing furnace, which 
must permit of the whole casting being uniformly raised in 
temperature throughout its whole extent to the necessary 
intensity required for annealing purposes. ‘The casting shall 


. . ad . 
be allowed to cool down prior to removal from the annealing 


furnace ; and if subsequently heated for any purpose it shall 
again be similarly annealed if required by the Surveyor. 

3. Testing and Inspection—The following tests and 
inspections shall be made, preferably at the place of manu- 
facture prior to despatch, but in the event of any casting 
proving unsatisfactory in the course of preparation or erection, 


such casting shall be rejected notwithstanding any previous 
certificate of satisfactory testing. 

4, Tensile and Bend Test Pieces.—The tensile strength 
and ductility shall be determined from standard test pieces, 
which are to be prepared from sample pieces cast on the 
casting. These sample pieces are not to be cut or partially 
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cut from the castings until the annealing of such castings has 
been completed, nor until they have been stamped by the 
Surveyor. The test pieces are to be stamped by the Surveyor 
after the annealing. All test pieces shall be selected by the 
Surveyor and tested in his presence, and he shall satisfy him- 
self that the conditions herein described are fulfilled. 

5. Number of Tests.—At least one tensile test and one 
cold bend test are to be taken from each casting. * In castings 
of complex design, referred to in paragraph 12, at least two 
tensile and two cold bend tests are to be taken. Where a 
casting is made from more than one charge of steel, at least 
four tensile and four cold bend tests are to be taken from 
pieces cast as far apart as possible on the casting, some test 
pieces being taken from as near the top, and others from as 
near the bottom of the casting as practicable. 

6. Dimensions of Tensile Test Pieces.—The tensile 
test pieces are to be turned so as to have a diameter of *564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of 977 
inch with a gauge length of 35 inches. 

7. Dimensions of Bend Test Pieses.—The bend test 
pieces are to be machined to a rectangular section 1 inch wide 
by 2 inch thick, with the edges rounded to a radius of ygth 
of aninch. They are to be bent over the thinner section. The 
bending may be performed either by pressure or by blows. 


8. Tensile Tests.—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 
between the limits of 26 and 35 tons per square inch with an 
elongation of not less than 20 per cent. measured on the 
standard test piece. 


9. Bend Tests.—The bend test pieces must withstand 
without fracture being bent cold through an angle of 120 
degrees, the internal radius of the bend being not greater 
than one inch. 


10. Additional Tests before Rejection —Should either 
the tensile or bend test or both fail and the Surveyor con- 
sider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
casting, a duplicate of the test or tests which failed shall be 
made if requested by the Maker. In such cases the quality 
of the casting shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 


11. Percussive Tests.—The castings are to be dropped 
on hard ground from a height of from 7 to 10 feet, accord- 
ing to the design, shape, and weight of the casting. 


12. Castings of Complex Design.—Castings of complex 
design which would be liable to be deformed if submitted to 


the drop or percussive test, may have this test dispensed with 
provided two tensile and two cold bend tests be made upon 
pieces taken from positions as far apart as possible on each 
casting ; one tensile and one bend test being taken from as 
near the top and the others from as near the bottom of the 


casting as practicable. 


13. Hammering Tests.—After being subjected to the 
percussive test, the casting in each case is to be subsequently 
slung up and well hammered with a sledge hammer not less 
in weight than 7 Ibs., to satisfy the Surveyors that the cast- 
ing is sound and without flaw. This hammering test is also 
to be applied to castings of complex design which may not 
have been submitted to a percussive test. 


14. When the castings are to be used for purposes for 
which cast iron is ordinarily employed they need not be sub- 
mitted to tensile and bend tests, but they must be submitted 
to the drop and hammering tests specified in paragraphs 11 
and 13. 

15. Branding.—Every casting after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the casting 
has complied with the Society’s requirements. 


QUALITY AND TESTING OF INGOT STEEL 
FORGINGS. 


Section 6. 1. Process of Manufacture.—Ingot 
steel for forgings shall be made by the Open Hearth process, 
Acid or Basic, or by such other process as may be approved 
by the Committee. 

The forgings must be sound, they are to be made from 
sound ingots, and for all important forgings such as crank 
and propeller shafts, connecting rods, piston rods, the forgings 
must be gradually and uniformly forged. The sectional area 
of the body of the forging (as forged) shall not exceed one- 
fifth of the sectional area of the original ingot, and no part 
of the forging (as forged) shall have more than two-thirds of 
the sectional area of the original ingot. 


2, Annealing.—All important ingot steel forgings shall 
be thoroughly annealed in a properly constructed annealing 
furnace, which must permit of the whole forging being 
uniformly raised in temperature throughout its whole extent 
to the necessary intensity required for annealing purposes. 
If the forging be subsequently heated for any f urther forging 
it shall again be similarly annealed, if required by the 
Surveyor. : 

3. Testing and Inspection—The following tests and 
inspections shall be made, preferably at the place of 
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manufacture prior to despatch, but in the event of any forging 
proving unsatisfactory in the course of preparation or 
erection, such forging shall be rejected notwithstanding 
any previous certificate of satisfactory testing. 


4, Tensile and Bend Test Pieces.—The tensile strength 
and ductility shall be determined from standard test pieces 
which are to be prepared from sample pieces cut lengthwise 
from the forging from a part of not less sectional dimensions 
than the body of the forging. Such standard test pieces 
shall be machined from the sample pieces without forging 
down, and the sample pieces shall not be detached from the 
forging until the annealing of such forging has been com- 
pleted. The test pieces are to be stamped by the Surveyor 
after the annealing. All test pieces shall be selected by the 
surveyor and tested in his presence, and he shall satisfy 
himself that the conditions herein described are fulfilled, 


5. Number of Tests.—At least one tensile and one cold 
bend test are to be taken from each forging. Where a 
number of articles are cut from one forging, one tensile and 
one cold bend test from this whole forging will be sufficient. 


6. Dimensions of Tensile Test Pieces——The tensile 
test pieces are to be turned so as to have a diameter of 564 
inch with a gauge length of 2 inches, or a diameter of *798 
inch with a gauge length of 3 inches, or a diameter of 
‘977 inch with a gauge length of 34 inches. 


7. Dimensions of Bend Test Pieces.—The bend test 
pieces are to be machined to a rectangular section 1 inch 
wide by 2 inch thick, with the edges rounded to a radius of 
fgth of an inch. They are to be bent over the thinner 
section. The bending may be performed either by pressure 
or by blows. 

_ 8. Tensile Tests—The tensile breaking strength deter- 
mined from test pieces of standard dimensions is to be 
between the limits of 28 and 32 tons per-square inch with an 
elongation on the standard test piece of not less than 29 per 
cent. for 28 ton steel, and 25 per cent.‘for 32 ton steel, and 


- in no case must the sum of the tensile breaking strength and 


corresponding elongation be less than.57. 


9. Bend Tests.—The bend test pieces must withstand 
without fracture being bent cold through an angle of 180 
degrees, the internal radius of the bend being not greater 
than } inch. 

10. Additional Tests before Rejection.—Should either 
the tensile or bend test, or both, fail, and the Surveyor con- 
sider the fractured test piece or test pieces, or the results 
obtained therefrom, do not fairly represent the quality of the 
forging, a duplicate of the test or tests which failed shall be 


made if requested by the Maker. In such cases the quality 
of the forging shall be judged by the result of the duplicate 
test or tests and not by the original test or tests which failed. 


11. Branding.—Every forging after it has satisfactorily 
withstood the prescribed tests, shall be clearly and distinctly 
marked by the Society’s Surveyor indicating that the forging 
has complied with the Society’s requirements. 


12. General—The requirements as to annealing and 
testing are intended to apply to shafts of all descriptions, also 
to connecting rods and piston rods which require to be made 
in several heats. They are not intended to apply to small 
forgings which during their last stage of manufacture are 
uniformly heated throughout. . 


ENGINES. 


Section 7. 1. The engines are to be fitted with two 
feed-pumps, each capable of supplying the boilers; the 
pumps, ete., to be so arranged that either can be overhauled 
whilst the other is at work. 

2. The engines are to be fitted with two bilge pumps, 
which are to be so arranged that either can be overhauled 
whilst the other is at work. 


3. In engines of 70 H.P. and under, and in engines 
of steam fishing vessels, one feed pump and one bilge pump 
will be deemed sufficient, provided they are of adequate 
capacity. 

The main feed pumps may be worked by independent 
engines provided they are fitted with automatic regulators 
for controlling their speed. If only one such pump is fitted 
for the main feed, the auxiliary feed pump required by 
paragraph 6. should also be fitted with an automatic speed 
regulator. 

4, A bilge injection, or a bilge suction to the circu- 
lating pump, is to be fitted. ; 

5. The engine bilge pumps are to be fitted capable of 
pumping from each compartment of the vessel, the peaks 
excepted. All bilge suction pipes are to be fitted with strum 
boxes or strainers, so constructed that they can be cleared 
without breaking the joints of the suction pipes. The total 
area of the perforations in the strainers should be not less 
than double that of the cross section of the suction pipe. 
The mud boxes and roses in engine room are to be placed 
where they are easily accessible, and to the satisfaction of the 
Surveyor. 

6. A steam pump is to be provided capable of sup- 
plying the boilers with water; this pump to be provided 
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with suctions to the hotwell and also to the sea. A steam 
pump is to be so fitted as to pump from each compartment, 
to deliver water on deck, and if no hand pump is fitted in 
engine room it must be fitted to be worked by hand. In 
small vessels in which only one steam pump is fitted, it 
must comply with all the requirements. 


7. In single screw vessels fitted with steam turbine 
engines arrangements shall be made so that steam can be 
led direct to the L.P. Turbine and either the H.P. or I.P. 
Turbine can exhaust direct to the condenser. ‘Two turbines 
are to be fitted with astern wheels. 


8. In all vessels fitted with steam engines in which 
the lubricating oil is circulated under pressure, a spare oil 
pump is to be supplied with all connections ready for 
immediate use, and two independent means are to be 
arranged for circulating water through the oil cooler. 


9. In all steam pipes provision is to be made for 
expansion and contraction to take place without unduly 
straining the pipes. It is recommended that the various 
lengths of pipes should be made short of the designed 
lengths by amounts equal to half the calculated expansion 
by the temperature of the steam. 

Copper steam pipes are to be tested by hydraulic 
pressure to twice the working pressure and electro-deposited 
copper pipes are not to be approved for steam pipes. 

Wrought iron or steel lapwelded pipes and seamless 
steel pipes are to be tested by hydraulic pressure to 
three times the working pressure. The flanges are to be 
forged out of the solid, and are to be fitted to the pipes 
either by being screwed with a vanishing thread, riveted, 
welded or expanded by an approved process. 

The thickness of these pipes is not to be less than that 
given by the following formula :— 


where 'T = thickness of pipes in inches, 


D = internal diameter of pipes in inches, 


{= 9,000 for lapwelded pipes, 
| = 12,000 for seamless pipes. 


10. All discharge-pipes to be, if possible, carried above 
the deep load-line, and to have discharge valves fitted on 
the plating of the vessel in an accessible position. 


11. No pipes are to be carried through the bunkers 
without being properly protected, 


12. Bilge suction-pipes to be arranged to pump direct 
from each compartment, the roses to be fixed in places where 
they can be easily accessible. 


SHAFTS. 


Section 8. 1. All shafts are to be turned all over 
and are to be examined when rough turned and when 
finished. In the case of screw shafts scrap steel is not to 
be used, and in no case is a mixture of scrap iron and scrap 
steel to be employed. It is recommended that screw shafts 
be made of ingot steel or forged from blooms made from 
rolled iron bar of good fibrous quality. 


2. Gauges of an approved description for testing the 
truth of the crank shafts of Reciprocating Engines are to 
be supplied with all new engines, and adjusted in the 
presence of the Surveyor. Where Steam Turbine Engines 
are fitted, gauges for testing the truth of the rotor, pinion 
and gear wheel shafts are to be supplied, and adjusted 
in the presence of the Surveyor. 


3. The length of the stern bush is to be at least four 
diameters of the shaft. It is recommended that the shaft 
liner should be continuous the whole length of the stern 
tube, and that the after end should be tapered in thickness 
and made watertight in the propeller boss. If the liner is 
made in two pieces the joint should be burned. If the liner 
does not fit tightly at the part between the bearings in the 
stern tube, the space between the shaft and the liner should 
be charged or “forced” with a plastic material insoluble in 
water and non-corrosive. If two liners are used, it is 
recommended that they be tapered in thickness at the ends, 
and that the shaft should be lapped or protected between the 
liners. In this case, and also if no liners are used, the 
diameter of the shaft should be Saths of that required for a 
shaft with a continuous liner. 


4. For dimensions of shafts, see the formula in 
Section 18. 


Cocks, PIPES, AND SEA CONNECTIONS. 


Section 9. 1. Witha view to insuring better control 
over cocks, valves, and pipes connecting the engines and 
boilers with the sea, they are to be fixed as follows, in all new 
vessels and vessels having new engines or boilers :— 

2. All sea-cocks to be fitted on the plating of the 
vessel above the level of the stoke-hold and. engine-room 
platforms, or attached to Kingston valves of a height 
sufficient to lift them up to the level of these platforms. 
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3. The bolts securing all cocks or sea connections to 
the plating of the vessel are to be tapped into the plating of 
the vessel or fitted with countersunk heads. 


4. The blow-off cocks on the plating. of the vessel: are 
to be fitted with spigots passing through the plating, and a 
brass or gun-metal ring on the outside. The cocks are to be 
so constructed that the key or spanner can only be taken off 
when the cock is shut. 


5. Cocks and valves connecting all suction pipes to be 
fixed above the stoke-hold and engine-room platforms. 


6. The arrangements of pumps, bilge injections, 
suction and delivery pipes, is to be such as will not permit of 
water being run from the sea into the vesse! by an act of 
carelessness or neglect. Any defective arrangement to be 
reported to the Committee. 


SPaRE GEAR. 

Section 10. The articles of spare gear mentioned 
in the following list will be required to be carried in all 
steam vessels fitted with Reciprocating Engines classed in 
the Society’s Register Book, viz. :— 

2 connecting rod or piston rod top-end bolts and 
nuts. 

2 connecting rod bottom-end bolts and nuts. 

2 main bearing bolts. 

1 set of coupling bolts. 

1 set of feed and bilge pump valves. 

1 set of piston springs (where common springs are 
used). 

A quantity of assorted bolts and nuts, 

Tron of various sizes. 


In addition to the foregoing the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 

Orank shaft. ; 
Propeller’ shaft. 

Propeller, or a full set of blades. 
Stern bush, or lignum vite lining for bush. 
1 pair of connecting rod brasses. 
1 pair of cross head brasses. 

1 set of link brasses. 

1 eccentric strap complete. 

Air pump rod. 

Circulating pump rod. 

H. P. valve spindle. 

L.P. valve spindle. 

1 set of check valves. 

6 cylinder cover bolts. 


6 junk ring bolts. 

4 valve chest cover bolts. 

2 dozen boiler tubes. 

8 dozen condenser tubes. 

1 cylinder escape valve and spring. 
1 set of safety valve springs. 


SPaRE GeaR FOR STEAM TURBINE ENGINES. 

In vessels classed in the Society’s Register Book fitted 
with Steam Turbine Engines the articles of spare gear 
mentioned in the following list will be required to be 
carried, viz.:— 

2 bolts and nuts (or studs and nuts) for each size 
of rotor bearing. 

2 bolts and nuts (or ‘studs and nuts) main gear 
wheel bearing. 

2 bolts and nuts (or studs and nuts) pinion bearing. 

1 set of coupling bolts of each size used. 

One-twentieth of total numberof bolts and nuts 
(or studs and nuts) for each gear case joint. 

One-twentieth of total number for each Turbine 
casing joint. 

2 thermometers for oil circulating system. 

1 set of bearing bushes for one gear wheel shaft. 

1 set of bearing bushes for rotor. 

1 set of bearing bushes for pinion shafts. 

One half set of packing rings or segments for each 
gland of rotor shafts so fitted and half the 
number of springs fitted. 

2 ordinary thrust horseshoes (or thrust rings) for 
main thrust block, or sufficient pads for one 
face of Michell type of main thrust block. 

Turbine thrust and adjusting bushes with rings 
complete, or one set of pads of Michell type 
for one turbine of each size fitted. 

1 set of liners for adjusting block of different 
thicknesses. 

1 set of feed pump valves. 

1 set of bilge pump valves. 

1 set of valves for lubricating oil pump. 

1. bucket and rod for lubricating oil pump, 

1 escape valve spring of each size fitted. 

A quantity of assorted bolts, studs and nuts. 

Bars and plates of iron or mild steel. 


In addition to the foregoing, the following articles are 
recommended to be carried with a view to expedite repairs 
and lessen delay in distant ports, viz. :— 

1 propeller of each hand, or one set of blades of 
each hand. 
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1 propeller shaft. 

Lignum Vitae lining for one stern bush. 

Sufficient material for one gland and one dummy 
ring of each size where labyrinth packing is 
used, 

1 air pump rod, bucket and valves. 

1 circulating pump rod, bucket and valves, or 
impeller and shaft. 

2 doz. boiler tubes. 

5°], of the number of condenser tubes and 
packing glands for same. 

10°], of the tubes for oil cooler and packing glands 
for same. 

1 set of boiler feed check valves. 


RULES FOR DETERMINING THE WORKING 
PRESSURE TO BE ALLOWED IN NEW BOILERS. 


CYLINDRICAL SHELLS oF IRON BOILERS. 


Section 11. The strength of circular shells of iron 
boilers to be calculated from the strength of the longitudinal 
joints by the following formula :— 


7 _—_*_—_*_ =working pressure. 


where © = co-efficient as per following table, 
T = thickness of plate in inches, 
D = mean diameter of shell in inches, 
B =percentage of strength of joint found as 
follows—the least percentage to be taken. 


For plate at joint B = pos x 100. 


: me Niexne ie 2 
For rivets at joint B = px T* 100 with iron rivets 


in iron plates with punched holes. 


90 with iron rivets 


in iron plates with drilled holes. 


(In case of rivets being in double shear, 1°75a is to be 
used instead of a.) 


where p = pitch of rivets. 
d = diameter of rivets. 
a = sectional area of rivets. 
n = number of rows of rivets. 

Mem.—In any case where the strength of the longitudinal 
joint is satisfactorily shown by experiment to be greater than 
given by this formula the actual strength may be taken in 
the calculation. 


TABLE OF CO-EFFICIENTS. 


TRON BOILERS. 


Q lates 
For Plates or on For Plates 


Description of Longitudinal d-inch thick and above 
Joint. thick and above f-inch 

der, ; thick 
PEBReL. 43-inch. J 


Lap Joint, Punched Holes...) 155 165 170 


Lap Joint, Drilled Holes ...... 170 180 190 
Double Butt Strap Joint = 
Punched Holes oe 170 180 190 


Double Butt Strap es 180 190 200 


Dritled! Holes'=..2e..1 


Note.—The inside butt strap to be at least ? of the strength of the 
longitudinal joint. 


CYLINDRICAL SHELLS OF STEEL BOILERS. 


Section 12. The strength of cylindrical shells of 
steel boilers is to be calculated from the following formula :— 
C x (T—2) x B_ 
D 


working pressure in lbs. per square inch. 


where |) = mean diameter of shell in inches. 
T = thickness of plate in sixteenths of an inch. 


C = 22 when the longitudinal seams are fitted 
with double butt straps of equal width. 


G = 21:25 when they are fitted with double butt 
straps of unequal width, only covering on 
one side the reduced section of plate at 
the outer lines of rivets. 


C = 20°5 when the longitudinal seams are lap 
joints. 


If the minimum tensile strength of shell 
plates is other than 28 tons per square 
inch, these values of © should be corres- 
pondingly modified. 


B = the least percentage of strength of longi- 
tudinal joint found as follows :— 


For plate at joint B = pos x 100. 


: ne os : 
For rivets at joint B = : x 85 where steel rivets 
are used. 
nxa ; ; 
B = —— x 70 where iron rivets 
p xX t 
are used. 


F 
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where p = pitch of rivets in inches. 
t = thickness of plate in inches. 
d = diameter of rivet holes in inches. 


n = number of rivets. used per pitch in the 
longitudinal joint. 


a = sectional area of rivet in square inches. 


(In case of rivets in double shear 1°75a is to be used 
instead of a.) 


NotTEe.—The inside butt strap to be at least 3? of the strength 
of the longitudinal joint. 


Norr.—For the shell plates of superheaters. or steam 
chests enclosed in the uptakes or exposed to the direct action 
of the flame, the co-efficients should be 3 of those given in 
the preceding tables. 


Proper deductions are to be made for openings in shell. 


All manholes in circular shells‘to be stiffened with com- 
pensating rings. 


The shell plates under domes in boilers so fitted to be 
stayed from the top of the dome or otherwise stiffened. 


Stays. 


Section 18. 1. The strength of stays supporting 
flat surfaces is to be calculated from the smallest part of the 
stay or fastening, and the strain upon them is not to exceed 
the following limits, namely :— 


2. Iron Stays—For stays not exceeding 1} inches 
smallest diameter, and for all stays which are welded 
6,000 Ibs. per square inch ; for unwelded stays above 14 inches 
smallest diameter, 7,500 Ibs. per square inch. 


8. Steel Stays——For screw -stays not exceeding 
1} inches smallest. diameter, 8,000 Ibs. per square inch ; for 
screw stays above 1} inches smallest diameter, 9,000 lbs. per 
square inch. For other stays not exceeding 1} inches 
smallest diameter, 9,000 lbs. per square inch, and for stays 
exceeding 1} inches smallest diameter, 10,400 lbs. per square 
inch. No steel stays are to be welded. 


4, Stay Tubes.—The stress is not to exceed 7,500 lbs. 
per square inch. 
Fiat PLATES, 
Section 14. 1. The strength of flat plates supported 
by stays is to be taken from the following formula :— 


CxT 


a 5 med working pressure in lbs. per square inch ; 


OF SHIPPING. 
where T = thickness of plate in sixteenths of an inch, 


P? = square of pitch in inches. If the pitch in 
rows is not equal to that between the 
rows, then the mean of the squares of the 
two pitches is to be taken, 


C = 90 for iron or steel plates iG thick and 


under, fitted with screw stays with 
riveted heads, 


C = 100 for iron or steel plates above y thick 
fitted with screw stays with riveted heads, 


C = 110 for iron or steel plates a thick and 
under, fitted with stays and nuts, 


C = 120 for iron plates above i thick, and for 
steel plates above 4 and under = thick. 
fitted with screw stays and nuts, 


C = 135 for steel plates a thick and above, 
fitted with screw stays and nuts, 


C = 140 for iron plates fitted with stays with 
double nuts, 


C = 150 for iron plates fitted with stays with 
double nuts and washers outside the 
plates, of at least } of the pitch in 
diameter and } the thickness of the 
plates, 


C = 160 for iron plates fitted with stays with 
double nuts and washers riveted to the 
outside of the plates, of at least 2 of the 
pitch in diameter and 4 the thickness of 
the plates, 


C = 175 for iron plates fitted with stays with 
double nuts and washers riveted to the 
outside of the plates, when the washers 
are at least 3 of the pitch in diameter and 
of the same thickness as the plates. 


For iron plates fitted with stays with double nuts and 
doubling strips riveted to the outside of the plates, of the 
same thickness as the plates, and of a width equal to 2 the 
distance between the rows of stays, © may be taken as 
175, if P is taken to be the distance between the rows, and 


190 when P is taken to be the pitch between the stays in 
the rows. 
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For steel plates, other than those for combustion 
chambers, the values of © may be increased as follows :— 


C = 140 increased to 175, 


i so 185, 
160, 200, 
198.2; 220, 
190), 240 


2. If flat plates are strengthened with doubling plates 
securely riveted to them, having a thickness of not less than 
% of that of the plates, the strength to be taken from 


Cx (T+4" 


p? = working pressure in Ibs. per square inch ; 


where t = thickness of doubling plates in sixteenths, 
and ©, T and P are as above. 
Norre.—In the case of front plates of boilers in the 
steam space, these numbers should be reduced 20 per cent., 
unless the plates are guarded from the direct action of the 
heat. 


8. For steel tube plates in the nest of tubes the 
strength to be taken from 
140 x T? 
ae 
where T = the thickness of the plates in sixteenths 
of an inch, 


= working pressure in Ibs. per square inch ; 


P =the mean pitch of stay tubes from centre 
to centre. 
For the wide water spaces between the nests of tubes 
the strength to be taken from 


SS ee working pressure in lbs. per square inch ; 
where P = the horizontal distance from centre to 
centre of the bounding rows of tubes, and 
C = 120 where the stay tubes are pitched with 
two plain tubes between them and are 
not fitted with nuts outside the plates, 
C = 130 if they are fitted with nuts outside the 
plates, 
C = 140 if each alternate tube is a stay tube not 
fitted with nuts, 
C = 150 if they are fitted with nuts outside the 
plates, 
C = 160 if every tube in these rows is a stay 
tube and not fitted with nuts, 
C = 170 if every tube in these rows is a stay 
tube and each alternate stay tube is fitted 
with nuts outside the plates. 


4. The thickness of tube plates of Combustion 
Chambers in cases where the pressure on the top of the 
chambers is borne by these plates is not to be less than that 
given by the following rule :— 

ree ee ee 
1750 x (D — 4) 
where P = working pressure in lbs. per square inch. 


W = width of Combustion Chamber between 
plates in inches. 


D = horizontal pitch of tubes in inches. 
d = inside diameter of plain tubes in inches. 


T = thickness of tube plates in sixteenths of 
an inch. 


GIRDERS. 


Section 15. The strength of girders supporting | 


the tops of combustion chambers and other flat surfaces to 
be taken from the following formula :— 


ap pet working pressure in lbs. per square inch ; 
where |, = width between tube plates, or tube plate 
arid back plate of chamber, 
P = pitch of stays in girders, 
D = distance from centre to centre of girders, 
d = depth of girder at centre, 
T = thickness of girder at centre. All these 
dimensions to be taken in inches. 


Wrought Iron. 


6,000, if there is one stay to each girder. 
9,000, if there are two or three stays to each girder. 
C=/ 10,000, if there are four or five stays to each girder. 
10,500, if there are six or seven stays to each girder. 
10,800, if there are eight stays or above to each girder. 


Wrought Steel. 


7,110, if there is one stay to each girder. 
jose if there are two or three stays to each girder. 
C=/ 11,850, if there are four or five stays to each girder. 
12,440, if there are six or seven stays to each girder. 
ie if there are eight stays or above to each girder. 


If the minimum tensile strength of girder plates is 
other than 28 tons per square inch, these values of © should 
be correspondingly modified. 


f 2 
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CIRCULAR FURNACES. 


Section 16. 1. The strength of plain furnaces to 
resist. collapsing to be calculated as follows :— 


Where the length of the plain cylindrical part of the 
furnace exceeds 120 times the thickness of the plate, the 
working pressure is to be calculated by the following 


formula :— . 
1,075,200 x T? _ 
eee © 


working pressure in Ibs. per square inch ; 


Where the length of the plain cylindrical part of the 
furnace is less than 120 times the thickness of the plate, the 
working pressure is to be calculated by the following 


formula :— 
50 x (300T—-L) _ 
D 


working pressure in Ibs. per square inch, 
where [) = outside diameter of furnace in inches, 

T = thickness of plates in inches, 

L. = length of plain cylindrical part in inches, 
measured from the centres of the rivets 
connecting the furnaces to the flanges of 
the end and tube plates, or from the 
commencement of the curvature of the 
flanges of the furnace where it is flanged 
or fitted with Adamson rings. 


2, In the furnaces referred to below the formule 
given are applicable if the steel used has a tensile strength 
of not less than 26 nor more than 30 tons per square inch. 
If the material of furnaces has a less tensile strength than 
26 tons per square inch, then for each ton per square inch 
which the minimum tensile strength falls below 26, the 
co-efficient is to be correspondingly decreased by y'gth part. 

3. The strength of corrugated furnaces made on 
Fox’s, Morison’s, Deighton’s, or Beardmore’s plan, to be 
calculated from 

1,259 x(T—2) _ 
D = 


working pressure in lbs. per square inch. 


4. The strength of spirally corrugated furnaces is to be 
calculated from the following formula :— 
912 x (T—2) _ 
| Se 
working pressure in lbs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 


and ED = outside diameter of corrugated furnaces, in 
inches. 


5. The strength of the Improved Purves’ furnaces 
with ribs 9 inches apart, and of Brown’s Cambered furnaces 
with ribs either 8 inches or 9 inches apart, to be calculated 
from the following formula :— 


D 
working pressure in lbs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 
and D = smallest outside diameter of furnaces, in 
inches. 
6. The strength of the Leeds Forge bulb furnace is to 
be calculated from the following formula :— 


1,259 x(T—2) _ 
D 
working pressure in Ibs. per square inch ; 
where T = thickness of plate in sixteenths of an inch, 
and [D = smallest outside diameter in inches. 


7. The strength of Holmes’ patent furnaces, in which 
the corrugations are not more than 16 inches apart from 
centre to centre, and not less than 2 inches high, to be 
calculated from the following formula :— 


945 x(T—2) _ 
D 


working pressure in Ibs. per square inch ; 


where T = thickness of plain portions of furnace in 
sixteenths of an inch, 

and [D = outside diameter of plain parts of the furnace 
in inches. 


DonkEY BOILERS. 


Section 1'7. The iron used in the construction of 
the fire boxes, uptakes, and water tubes of donkey boilers 
shall be of good quality, and to the satisfaction of the 
Surveyors, who may in any cases where they deem it 
advisable apply the following tests :— 


Thickness of ; To Bend cold through an angle of 
Plates. With the Grain. Across the Grain. 
| x = = me = — it 
| abs 80° 45° 
as 70° | 35° 
ve 55° 25° 
ts 40° ao" 


The material to stand bending fot to an angle of 90 
degrees, over a radius not greater than 1} times the thickness 
of the plates. 
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RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 18. 1. The diameters of intermediate shafts 
are to be not less than those given by the following 


formula :— 


For Compound Engines with two cranks at right angles 


Diameter of intermediate shaft in inches = = 
3 
(04 A + 006 D + 02 §) x ey P 


For Triple expansion engines with three cranks at equal 
angles— 


Diameter of intermediate shaft in inches= 
(038 A + 009 B + 002 D + 0165 §) x A] P 


For Quadruple expansion engines with two cranks at right 
angles— 


Diameter of intermediate shaft in inches= 


(034 A +7011 B +°004C +0014 D +016 §) ee P 


For Quadruple expansion engines with three cranks— 
Diameter of intermediate shaft in inches= 


(028 A+°014 B +7006 © +0017 D+:015S) x A/ io 

For Quadruple expansion engines with four cranks— 
Diameter of intermediate shaft in inches= 3 3 
V P 


(-033 A +01 B +7004 G +0013 D +0155 S) x 
where A = diameter of High Pressure Cylinder in 

inches, 

B = diameter of first Intermediate Cylinder in 
inches, 

C = diameter of second Intermediate Cylinder 
in inches, 

D = diameter of Low Pressure Cylinder in inches, 

S = Stroke of Pistons in inches, 

P = Boiler pressure above atmosphere in lbs. 
per square inch. 

2. The diameter of crank shaft, and of thrust shaft 
under the collars, to be at least 2tths of that of the inter- 
mediate shaft. The diameter of thrust shaft may be tapered 
off at each end to the same size as that of the intermediate 
shaft. 

3. For direct coupled and for geared steam turbine 
engines the 

3 [70x SEP 
Diameter of the intermediate shaft in inches= Ay SS tee 
where SEP is the shaft horse power at full power, 

R is the number of revolutions of the shaft per minute 
at full power. 


The diameter of the thrust shaft under the collars is 


to be at least 34ths of that of the intermediate shaft. 


4. The diameter of the screw shaft to be equal to the 

diameter of intermediate shaft (found as above) multiplied 
‘03 P) ; 

by (3 + 1) but in no case to be less than 1:07 T, 


where P is the diameter of propeller, and 
‘T the diameter of intermediate shaft, both in inches. 


This size of screw shaft is intended to apply to shafts 
fitted with continuous liners the whole length of the stern 
tube, as provided for in Section 8, paragraph 3. If no liners 
are used or if two separate liners are used, the diameter of 


the shaft should be sths that given above. 


The diameter of screw shaft is to be tapered off at the 
forward end to the size of the crank shaft. 


5. Norr.—The Rules are intended to apply to Two 
Cylinder Compound Engines, in which the ratio of areas of 
Low and High Pressure Cylinders does not exceed 4°5 to 1; 
to Triple Expansion Engines in which it does not exceed 
9 to 1; to Quadruple Expansion Engines in which it does 
not exceed 12 to 1; and in all cases, as regards the stroke, 
in which the length of stroke is not less than one half the 
diameter or greater than the diameter of the Low Pressure 
Cylinder. Engines of extreme proportions beyond these 
limits being specially submitted to be dealt with on their 
merits. 


PERIODICAL SURVEYS. (See N.B.) 


Section 19. 1. The machinery and boilers of all 
steam ships and the donkey boilers of sailing vessels are to be 
surveyed annually if practicable, and in addition are to be 
submitted to a Special Survey upon the occasions of the 
vessels undergoing the Special periodical Surveys Nos. 1, 2, 
and 3, prescribed in the Rules, unless the machinery and 
boilers have been specially surveyed within a period of twelve 
months. 

2. At these Special Surveys, and on other occasions if 
deemed necessary by the Surveyors, the propeller, stern-bush, 
sea connections, and their fastenings, are to be examined 
while the vessel is in dry dock. 

3. The stern shaft is to be examined annually and 
drawn at intervals of not more than two years.* 


* On the application of owners, the Committee will be prepared 
to give consideration to the circumstances of any special case. 
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4, The cylinders, pistons, slide valves, crank and 
tunnel shafts, and pumps are to be examined, and if necessary 
the condenser is to be examined and tested. 


5. The arrangements of cocks, pipes, bilge-suctions, 
roses, &c., are to be examined. 


6. The boilers and superheaters are to be examined 
internally and externally, and if deemed’ necessary by the 
Surveyors, both boilers and superheaters are to be drilled or 
tested by hydraulic pressure ; the safe working pressure is to 
be determined by their actual condition. 


7. The safety valves are to be examined and set to the 
safe working pressure. 


’ 


8. If satisfactory, these Surveys will be recorded in the 
Register Book thus :— LMC6,17” in. red or “ B&MS6,17 ” 
in red. 


9. “LMC” (Liorp’s MacHINeERY CERTIFICATE) 
denotes that the machinery and boilers are fitted in accordance 
with the Rules; and when followed by a date, indicates that 
they were found at that time to be in good condition. “MS” 
with a date denotes that the engines at that time were found 
upon inspection to be in good condition. “BS” with a date 
denotes that the boilers were found upon inspection at that 
time to be in good condition. 


10. “B&MS” (Borners anpD MacnINery SURVEYED), 
with a date, denotes that the boilers and machinery, though 
not fitted strictly in accordance with the Rules, were found 
upon inspection at that time to be in good condition. 


11. In the event of either the machinery or boilers 
appearing to be impaired to such an extent as to render it 
desirable that either or both be specially surveyed within 
the periods prescribed above, a Certificate for either 
machinery or boilers for a limited period will be granted 
according to the nature of the case. - 


71, FencuurcH Street, Lonvon, E.C. 
24th May, 1917 


BOILERS. 


12. The boilers of all steam ships and the donkey boilers 
of sailing vessels are to be specially surveyed when six years 
old, and subsequently they are to be specially surveyed 
annually. 


13. At these surveys the boilers and superheaters are 
to be examined internally and externally, and if deemed 
necessary by the Surveyors, both boilers and superheaters 
are to be drilled or tested by hydraulic pressure ; the safe 
working pressure is to be determined by their actual 
condition. 


14. The safety valves are to be examined and set to the 
safe working pressure. 


15. If satisfactory these surveys will be recorded in the 
Register Book thus :— BS6,17” in red in the case of steam 
vessels, and “ DBS6,17 ” in red in the case of sailing vessels. 


16. “BS” (Boilers Surveyed) or “DBS” (Donkey 
Boiler Surveyed), with a date, denotes that the boilers were 
found upon inspection at that time to be in good condition. 


17. In the event of the boilers appearing to be impaired 
to such an extent as to render it desirable that they be 
specially surveyed within the periods prescribed above, 
a Certificate for a limited period will be granted according 
to the nature of the case. 


N.B.—In reference to the Rules above quoted, and in 
order to prevent the disappointment arising from Ships losing 
their Characters from want of survey, it is hereby intimated 
that the duty of giving Novick or PERtopicaL SURVEYS 
required by the Rules, or when repairs are necessary im 
consequence of damage, or from other causes, rests with the 
Owners, Masters, or Agents. 


By order of the Committee, 


ANDREW SCOTT 
Secretary. 
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RULES FOR THE SURVEY OF INTERNAL COMBUSTION ENGINES 
(OTHER THAN OF THE DIESEL TYPE) FOR MARINE PURPOSES. 


GENERAL. 


Section 1. In vessels propelled by Internal Com- 
bustion Engines, the Rules as regards Machinery will be the 
same as those relating to steam engines so far as regards 
the testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes and propellers. 


CONSTRUCTION. 


Section 2. 1. The following points should be 
observed in connection with the design of the engines. 


2. The shaft bearings, connecting rod brasses, the valve 
gear, the inlet and exhaust valves must be easily accessible. 


3. The reversing gear and clutch must be strongly 
constructed and easily accessible for examination and 
adjustment. 


4. In engines of above 60 B.H.P. which are not 
reversible and which are manceuvred by clutch, a governor 
or other arrangement must be fitted to prevent racing of the 
engine when declutched. 


5. Efficient positive means of lubrication (preferably 
sight feed) must be fitted to each part requiring continuous 
lubrication. 


6. If the engines are of the closed-in type, they must 
be so fitted that the contained lubricating oil can be drained 
when necessary, and in wood vessels an easily drained metal 
or metal-lined tray must be fitted to prevent leakage of 
either fuel oil or.of lubricating oil from saturating the wood 
work. 


7. Carburettors, where petrol is used, and vaporisers, 
where paraffin is used, should be so designed that when the 
engine is stopped the fuel supply is automatically shut off. 
If an overflow is provided in the carburettor or vaporiser, 
u gauze covered tray with means of draining it must be fitted 
to prevent the fuel from flowing into the bilges. 


Strong metallic gauze diaphragms should be fitted 
either between the carburettor (or vaporiser) and cylinders 
or at the air inlets. 


8. If the ignition is electric, either by magneto or by 
coil and accumulator, all electric leads must be well insulated 
and suitably protected from mechanical injury. The leads 
should be kept remote from petrol pipes, and should 
not be placed where they may be brought into contact 
with oil. 


The Commutator must be enclosed; and the sparking 
coils must not be placed where they can be exposed to 
explosive vapours. 


9, No exposed spark gap should be fitted. 


10. In paraffin and heavy oil engines where lamps are 
used for ignition or for vaporising, these lamps should be 
fixed by some suitable bracket, and the flame enclosed when 
in use. 


11. The circulating pump sea suction is to have a cock 
or valve on the vessel’s skin placed on the turn of the bilge 
in an easily accessible position, and the circulating pipe is to 
be provided with an efficient strainer inside the vessel. The 
discharge overboard is to be fitted with a cock or valve on 
the vessel’s skin if it is situated under or near the load line 
of the vessel. 


12. The pumping arrangements are to be the same as 
would be required in the case of a steam vessel of the 
same size and power, with the exception that no bilge 
injection need be fitted. In the cases of vessels fitted 
with water ballast, the water ballast pump must have one 
direct suction from the engine room bilges in addition. 


In open launches, and in small sailing vessels in which 
the engines are auxiliary only, a suitable additional hand 
pump, fitted to draw from the engine room bilges, may be 
accepted in lieu of a power driven pump. 
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13. The cylinders are to be tested by hydraulic pressure 
to twice the working pressure to which they will be subjected. 
The water jackets of the cylinders to 50lbs. per square inch, 
and the exhaust pipes and silencer to 100lbs. per square 
inch. 


14. The exhaust pipes and silencer should be efficiently 
water cooled or lagged to prevent damage by heat, and if the 
exhaust is led overboard near the water-line, means must be 
arranged to prevent water from being syphoned back to the 
engine. 

15. The machinery must be tried under full working 
conditions, the report stating the approximate speed of vessel, 
the number of revolutions of the engines at full power, both 
ahead and astern, and the lowest number of revolutions of . 
the engines which can be maintained for manceuvring pur- 
poses. 


RULES FOR DETERMINING SIZES OF SHAFTS. 


Section 8. The crank, intermediate, and other shafts 
if of ordinary mild steel are to be of not less diameters than 
as given in the following table. When special steel is used, 
the sizes are to be submitted for consideration. 


1. For Petrol or Paraffin Engines for smooth water 
services :— 


Diameter of crank | _ 3 
shaft in inches =C | D’S 


where [D = diameter of cylinder in inches, 


S = stroke of piston in inches. 


; Bearing Two cranks 
ze see: between between the 
ees each crank. bearings. 


Four Stroke Cycle. 


For 1, 2, 3, or 4 Cyls.|1 or 2 Cyls| C ='34 | C ='38 


” 6 ” ‘ 3 ” Cc ='36 Cc ='40 
9 8 y ras C ="38 C ='425 
” 12 ,, 6 C =44 C ="49 


For open sea service add 02 to ©. 


mediate and screw 


Diameter of inter- 
shafts in inches 


=e) S (0 +3) 


where D = diameter of cylinder in inches, 
S$ = stroke of piston in inches, 
n = number of cylinders. 


For smooth water services— |For open sea services— 
C = 155 for intermediate Cr=7185 
shafts. 


C ='170 for screw shafts C ='180 
fitted with continuous 
liners. 

C ='180 for screw shafts i190 
fitted with separate 
liners or with no liners. 


In engines of two-stroke cycle, n is to be taken as twice 
the number of cylinders. 


2. When ordinary deep thrust collars are used the 
diameter of the shaft between the collars is to be at least 
3iths of that of the intermediate shaft. 


3. The above Rules apply only to Engines in which the 
initial pressure does not exceed 250 lbs. per square inch. 
In the cases of Semi-Diesel and other Engines, in which 
higher initial’ pressures are employed, particulars should be 
submitted for special consideration. 


FUEL TANKS AND CONNECTIONS. 


Section 4. 1. Separate fuel tanks are to be tested 
with all fittings, toa head of at least 15 feet of water. If 
pressure feed tanks are employed, they are to be tested to 
twice the working pressure which will come on them but at 
least to a head of 15 feet of water. If the tanks are made of 
iron or steel they should be valvanized. 


2. Strong and readily removable metallic gauze dia- 
phragms should be fitted at all’ openings on petrol 
tanks, 


3. Paraffin or heavy oil tanks, not used under pressure, 
are to be fitted with air pipes leading above deck. Pressure- 
feed tanks and tanks containing petrol, should be provided 
with escape valves discharging into pipes leading to the 
atmosphere above deck. ‘The upper ends of all air pipes are 
to be turned down and pipes above 1 inch diameter are to be 
provided with gauze diaphragms at the end. 


4. No glass gauges are to be fitted to fuel tanks 
containing either petrol, paraffin or heavy oil. 


5. Filling pipes are to be carried through the deck so 
that the gas displaced from the tanks has free escape to 
the atmosphere. 
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6. Separate fuel tanks should be provided with metal- 
lined trays to prevent any possible leakage from them flowing 
into the bilges, or saturating woodwork. Arrangements 
are to be provided for emptying the tanks and draining the 
trays beneath them. For petrol tanks the trays must 
have drains leading overboard where possible or they should 
be gauze covered trays with means for draining them. 


7. All fuel pipes are to be of annealed seamless copper 
with flexible bends. Their joints are to be conical, metal to 
metal. A cock or valve is to be fitted at each end of the 
pipe conveying the fuel from the tank to the carburettor or 
vaporiser. ‘The fuel pipes should be led in positions where 
they are protected from mechanical injury and can be 
exposed to view throughout their whole length. 


8. The engine room, and the compartment in which 
the fuel tanks are situated, are to be efficiently ventilated. 


71, Fencuurcu Street, Lonpon, E.C. 
11th December, 1913. 


9. An approved fire extinguishing apparatus must be 
supplied. 


PERIODICAL SURVEYS. 


Section 5. 1. The machinery is to be submitted to 
survey annually. At these surveys the cylinders, pistons, 
connecting rods, crank and other shafts, inlet and exhaust 
valves and gear, clutches, reversing gear, propeller, sea 
connections, and pumps are to be examined. The electric 
ignition is to be examined and the electric leads tested. The 
fuel tanks and all connections are to be examined, and if 
deemed necessary by the Surveyor, to be tested to the same 
pressure as required when new. If practicable, the engines 
should be tested under working conditions. 


2. The screw shaft is to be drawn at intervals of not 
more than two years, 


By order of the Committee, 


ANDREW SCOTT, 
Secretary. 
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RULES FOR THE CONSTRUCTION AND SURVEY OF DIESEL ENGINES 
AND THEIR AUXILIARIES. 


Section 1. In vessels propelled by Diesel Oil 
Engines, tle Rules as regards machinery will be the same 
as those relating to steam engines, so far as regards the 
testing of material used in their construction and the 
fitting of sea connections, discharge pipes, shafting, stern 
tubes, and propellers. 


CONSTRUCTION. 


Section 2. 1. In vessels built under Special Survey 
and fitted with Diesel Engines, the engines must also be 
constructed under Special Survey. 


2. In cases of Diesel Engines being built under Special 
Survey, the distinguishing mark > will be noted in Red, 
thus :—>*-LMC or BNE. 


8. In order to facilitate the inspection, the plans of 
the machinery are to be examined by the Surveyors, and 
the dimensions of the shafts are te be submitted for 
approval. j 


4. The Surveyors are to examine the materials and 
workmanship from the commencement of the work until 
the final test of the machinery under full power working 
conditions ; any defects are to be pointed out as early as 
possible. 


5. Any novelty in the construction of the machinery 
is to be reported to the Committee and submitted for 
approval. 


6. The auxiliary engines used for air compressing, 
working dynamos and ballast, or other, pumps, are also to 
be surveyed during construction. 


7. In cases where the designed maximum pressure in 
the cylinders does not exceed 500 Ibs. per square inch, 
the diameters of the crank shaft of the main engines are 
not to be less than those given by the following 
formula :— 


Diameter of) 3 
crank shaft oa A/ p x (AS + BL) 
where D = diameter of cylinder, 
S = length of stroke, 
L. =span of bearings adjacent to a crank, 


measured from inner edge to inner edge. 


The values of (AS + BL) are as given in the follow- 
ing table :— 


TABLE I. 
a Le Se, 
4 Cycle Single 2 Cycle Single Values of the Co- 
Acting Engine. Acting Engine. eflicients. 
4 or 6 cyls. 2 or 3 cyls. 089§ + °056L | 
8 cyls. 4 cyls. 099 + °054L 
10 or 12 cyls. 5 or 6 cyls. 111§ + °052L 
16 cyls. 8 cyls. 131§ + °050L 


For auxiliary engines ef the Diesel Type the diameters 
may be five per cent. less than given by the foregoing 


formula. 


8. In solid forged shafts the breadth of the webs 
should be not less than 1°33 times and the thickness not 
less than 0°56 times the diameter of the shaft as found 
above, or, if these proportions are departed from, the webs 
must be of equivalent strength. 
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9. Where no fly wheel is fitted, the diameter of the 
intermediate shaft must not be less than given by the 
formula :— 


Diameter of inter- ) Oe Sree pee 
mediate shaft ...{ = © a/ Do x § 
where [DD = diameter of cylinder, 
§S =stroke of piston, 
and the value of the co-efficient is given by the 
following table :-— 


TABLE II. 
2... 
14 Cycle Single 2 Cycle Single Value of the Co- 
Acting Engine. Acting Engine. efficient. 
4 cyls. 2 cyls. 456 
6, 8, 10, or 12 cyls.| 3, 4, 5, or 6 cyls. 436 
16 cyls. 8 cyls. 466 


Where the stroke is not less than 1°2 times nor more than 
1°6 times the diameter of the cylinder, (7735 D + ‘278 §) 


8 
may be taken instead of \/ D®? x & 


10. In cases where fly wheels are fitted, the following 
value of the co-efficient may be taken for determining the 
size of the intermediate shaft abaft the fly wheel shaft. 


TABLE III. 

4 Cycle Single 2 Cycle Single Value of the 
Acting Engine. Acting Engine. Co-efficient. 
4 cyls. 2 cyls. “405 
6 cyls. 3 cyls. ‘400 
8 cyls. 4 cyls. “409 
10 cyls. 5 cyls. "420 
12 cyls. 6 cyls. *427 
16 cyls. 8 cyls. “461 


11. The diameter of the fly wheel shaft must be at least 
equal to that of the crank shaft. 


12. The diameter of the thrust shaft measured under 


the collars must be at least > ths that of the intermediate 


shaft. ‘The diameter may be tapered off at each end to the 
same size as that of the intermediate shaft. 


13. The diameter of the screw shaft must be not less 
than the diameter of the intermediate shaft (found as above) 


multiplied by (03 + we), but in no case must it be 


less than 1:07 T, 
where P = the diameter of the propeller in inches, 
T = the diameter of intermediate shaft in inches. 


The size of the screw shaft is intended to apply to 
shafts fitted with continuous liners the whole length of the 
stern tube, as provided for in Section 18, paragraph 4, of the 
Rules for Engines and Boilers. If no liners are used, or if 
two separate liners are used, the diameter of the screw 


shaft should be et ths that given above. 
The diameter of the screw shaft is to be tapered off at 


the forward end to the size of the thrust shaft. 


14. If the designed maximum pressure in the 
cylinders exceeds 500 Ibs. per sq. inch, the diameters 
of the. shafting throughout must be increased in 


3 
the proportion of VV maximum pressure in lbs. per sq. inch. 
dUU 


15. Where the cylinder liners are made of hard close 
grained cast iron of plain cylindrical form, accurately 
turned on the outside as well as bored on the inside so that 
their soundness can be ascertained by inspection, and their 
thickness at the upper part is not less than ath of the 
diamcter of the cylinder, they need not be hydraulically 


tested by internal pressure. If, however, they are made of 
complicated form, the question of testing must be submitted. 


16. The water jackets of the cylinders, and the water 
passages of the cylinder covers and pistons, must be tested 
by hydraulic pressure to 30 lbs. per square inch, and must 
be perfectly tight at that pressure. 


17. The exhaust pipes and silencers must be water- 
cooled or lagged by non-conducting material, where risk of 
damage by heat is likely to occur. 


18. The cylinders are to be fitted with safety valves 
loaded to not more than 40 per cent. above the designed 
maximum pressure in the cylinders and discharging where 


no damage can occur. 


19. The air compressors and their coolers are to be 
made so as to be easy of access for overhaul and adjustment, 
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20. In single screw vessels, an auxiliary air compressor 
is to be provided of sufficient power to enable the main 
engines to be kept continuously at work when the main 
compressor is out of action. 


If the manceuvring gear is arranged so that the engines 
can be kept continuously at work with some of the cylinders 
out of action, the auxiliary compressor need only be of 
sufficient power to enable the engines to be kept at work 
under these conditions. : 


In twin screw engines in which two sets of compressors 
are fitted, the auxiliary compressor must be of such size as 
to enable it to take the place of either of the main 
compressors. If in such engines each main compressor is 
sufficiently large to supply both engines, a smaller auxiliary 
compressor will be sufficient. 


A small auxiliary compressor, worked by a steam 
engine, or by an oil engine not requiring compressed air, is 
to be fitted for first charging the air receivers. 


21. At least one high pressure air receiver is to be 
arranged with connections to enable it to be used for fuel 
injection, in case the working receiver of either main engine 


_ is out of use from any cause. 


22. The circulating pump sea suction is to be provided 
with an efficient strainer which can be cleared inside the 
vessel. 


AIR RECEIVERS. 


Section 3. 1. Compressed air receivers for 
starting air are to be supplied of sufficient capacity to 
permit of twelve consecutive startings of the engines without 
replenishment. 


2. Cylindrical receivers for containing air under high 
pressure, used either for starting or for the injection of fuel 
in oil engines, may be made either of-seamless steel or of 
welded, or riveted, steel plates. 


8. Quality of Material—If made of welded, or 
riveted, steel plates, the ordinary rules regarding steel 
material for boilers apply, which provide that where welding 
is employed, either in the longitudinal seams or at the ends, 
the material must have a tensile strength not exceeding 
30 tons per square inch (Section 4, par. 7, Rules for Engines 
and Boilers). In these cases the welding must be lap 


welding ; neither oxy-acetylene nor electric welding will 
be permitted, 


4. In the case of seamless receivers, the rules for. 
material will be the same as for boiler shells, but the 
permissible extension may be 2 per cent. less than that 
required with boiler plates. 


5. Tensile and Bend Tests are to be made from the 
material of each receiver. When they are welded or 
riveted, the tests may be made, and the thicknesses verified, 
befgre the plates are bent into cylindrical form. In the 
cases of seamless receivers, the thicknesses must be verified 
by the Surveyor before the ends are closed in, and at this 
time the Surveyor shall select and mark the test pieces 
required from either of the open ends of the tube. The 
test pieces are to be annealed before test, so as to properly 
represent the finished material. 


6. The permissible working pressure for welded o 
seamless receivers is to be determined by the following 
formule :— 


Maximum working pressure in lbs. per sq. inch 


=C x § x (T—2) 
D 


° 
for thicknesses of $ in. and above, 


x $ x (T-) 
D 


for thicknesses below 2 in., 


where § = Minimum tensile strength of the steel 
material used, in tons per sq. inch, 


T = Thickness of the material, in sixteenths 
of an inch, 
D = Internal diameter of cylinder, in inches, 
C = Co-efficient as per following table :— 
Co-efficient P 
77 for seamless receivers of thick- 
ness of $ in. and above, 
69 for seamless receivers of thick- 
ness below ~ in. 
54 for welded receivers of thick- 
ness of § in. and above, 


48 for welded receivers of thick- 
ness below ¢ in. 
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7. For flat ends welded into the cylindrical shells, the 
thickness must not be less than 


T=B xA/p 


where T = thickness, in sixteenths of an inch, 
D = internal diameter, in inches, 


P = working pressure, in lbs. per square inch. 


8. The permissible working pressure for receivers made 
of riveted steel plates is to be determined by the rules 
regulating the working pressure of boilers. 


9. Each welded or seamless receiver shall be carefully 
annealed after manufacture, and before the hydraulic test. 


10. Each welded or seamless receiver shall be subjected 
to a hydraulic test of twice the working pressure, which 
it shall withstand without permanent set. 


11. Each receiver made of riveted steel plates is to be 
tested by hydraulic pressure to twice the working pressure 
for pressures up to 200lbs. per sq. inch. Where’ higher 
working pressures are used, the test pressure need not be 
more than 200lbs. per sq. inch above the working pressure. 


12. All receivers above six inches internal diameter 
must be so made that the internal surfaces may be examined, 
and, wherever practicable, the openings for this purpose 
should be sufficiently large for access. Means must be pro- 
vided for cleaning the inner surfaces by steam, or otherwise. 


13. Each receiver which can be isolated must have 
a safety valve fitted, adjusted to the maximum working 
pressure. If, however, the air compressor is fitted with a 
safety valve so arranged and adjusted that no greater 
pressure than that permitted can be admitted to the re- 
ceivers, they need not be fitted with safety valves. 


14. Each receiver must be fitted with a drain arrange- 
ment at its lowest part, permitting gil and condensed water 
to be blown out. 


PUMPING ARRANGEMENTS. 


Section 4. 1. The requirements of the pumping 
arrangements for the various holds, double bottoms or other 
ballast tanks, etc., are to be the same as required in steam 
vessels of the same size. 


2. The engines are to be fitted with two bilge pumps, 
which are to be so arranged that either can be overhauled 
while the other is at work. In twin screw vessels one bilge 
pump upon each engine will be approved. These pumps are 
to be arranged to draw from all compartments. Independent 
power-driven pumps may be fitted in lieu of these, if 
desired. 


3. A steam pump, or equivalent power-driven pump, 
is also to be provided with connections to enable it to draw 
from all compartments and from the sea. It must be 
arranged to discharge overboard and also on deck to the fire 
service pipes. It must have at least one suction to the 
engine room bilge distinct from those connected with the 
bilge pumps, so that it may be used for pumping from the 
engine room when the bilge pumps are being used upon 
other parts of the vessel. 


4. In addition to the above, where water ballast is used, 
the water ballast pump must have one direct suction from 
the engine room bilges. (This is in lieu of the bilge in- 
jection required with steam engines.) 


GENERAL. 


Section 5. 1. For the ordinary fuel tanks the 
requirements of Section 49 will apply. The daily service 
and other separate tanks must be tested, with all their 
fittings, with a head of water of 12 feet above their 
highest points. They must be fitted with air pipes dis- 
charging above the upper deck. If they are fitted with 
glass gauges for indicating the quantity of oil contained 
in them, arrangements must be made for readily shutting 
off the gauges in the event of the breakage of the glass, 
and for preventing any damage from leakage of oil. 


2. Special attention must be given to the ventilation 
of the engine room. 


3. If the auxiliaries are worked by electricity, the 
cables in connection with them must be in accordance 
with the rules for cables for electric light. 


4, It is recommended that all pipes conveying fuel oil 
should, as far as possible, be made of steel or iron, rather 
than copper, owing to the rapid corrosion of copper pipes 
when using oil containing sulphur, 
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SPARE GEAR. 


Section 6. The articles mentioned in the following 
list will be required to be carried, viz. :— 


1 cylinder cover complete for the main engines, with 
all valves, valve seats, springs, etc., fitted to it. 


In addition, one complete set of valves, valve seats, 
springs, etc., for one cylinder of the main and of 
the auxiliary Diesel engines, and fuel needle valves 
for half the number of cylinders of each engine. 


1 piston complete, with all piston rings, studs, and 
nuts for the main engines. 


In addition, one set of piston rings for one piston of 
the main and of the auxiliary Diesel engines. 


1 complete set of main skew wheels for one main 
engine. 


2 connecting rod, or piston rod, top-end bolts and 
nuts, both for the main and for the auxiliary 
Diesel engines. 


2 connecting rod bottom end bolts and nuts, both 
for the main and for the auxiliary Diesel engines. 


2 main bearing bolts and nuts, both for the main 
and for the auxiliary Diesel engines. 


1 set of coupling bolts for the crank shaft. 
1 set of coupling bolts for the intermediate shaft. 


1 complete set of piston rings for each piston of the 
main and of the auxiliary compressors. 


1 half set of valves for the main and for the auxiliary 
compressors. ; 


1 fuel pump complete for the main engine, or a 
complete set of all the working parts. 


_ 


fuel pump for the auxiliary Diesel engine, or a 
complete set of all working parts. 


1 set of valves for the daily fuel supply pump. 
1 set of valves for the water circulating pumps. 


set of valves for one bilge pump. 


_ 


1 set of valves for the scavenge pump, where lift 
valves are used, 


A quantity of assorted bolts and nuts, including one 
set of cylinder cover studs and nuts. 


Lengths of pipes suitable for the fuel delivery and 
the blast pipes to the cylinders, and the air delivery 
from the compressors to the receivers, with unions 
and flanges suitable for each. . 


PERIODICAL SURVEYS. 


Section 7. 1. The engines are to be submitted to 
survey annually, and in addition are to be submitted to a 
Special Survey upon the occasion of the’ vessels undergoing 
the Special Periodical Surveys Nos. 1, 2, and 3 prescribed in 
the Rules, unless the machinery has been specially surveyed 
within a period of twelve months, in which case the Annual 
Survey will be sufficient. The boilers, if fitted, are to be 
subjected to the same surveys as required by Section 19 of 
the Rules for Engines and Boilers, 


2. Special Surveys.—At these special surveys, the 
main engines and the auxiliary engines are to be examined 
throughout, viz.:—All the cylinders, pistons, valves and 
valve gears, connecting rods and guides, pumps, crank, 
intermediate, and thrust shafts, propellers, stern bushes, sea 
connections and their fastenings, are to be examined. The 
air compressors are also to be examined. The air receivers 
are to be cleaned and examined and, if necessary, tested, as 
provided for in paragraph 3 of this Section. 


8. Annual Surveys.—The whole of the parts of the 
engines which the engineers of the vessel open up for 
adjustment and overhaul should be examined and reported 
upon, The Survey must include, for each main engine, the 
examination of at least 2 pistons, 2 cylinder covers and their 
valves, 2 connecting rods and their brasses, both top and 
bottom ends, 2 of the main bearings and crank shaft 
journals, and 1 of the tunnel bearings. If these are all 
satisfactory, their condition may be taken as representing 
that of the other similar parts. 


In the auxiliary Diesel engines, a similar course must be 
adopted, but in this case one of each of the parts mentioned 
of each engine will be sufficient, if found to be satisfactory. 


The valve gears of all the Diesel engines should be 
examined, as far as practicable, without compiete dismantling. 
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The air receivers must be examined internally if possible, 
and, together with the air pipes from the compressors, must 
be cleaned internally by means of steam, or otherwise. If 
the air receivers cannot be examined internally, they must be 
tested by hydraulic pressure to twice the working pressure 
at each alternate Annual Survey, attention being specially 
given to the welding of the ends and of the longitudinal 
joints. 


The pumps and air compressors must be examined and 
tried under working conditions. If found to be satisfactory, 
they need not be dismantled. 


The manceuvring of the engines must be tested under 
working conditions. 


71, FencHURCH Srreet, Lonpon, E.C. 
14th May, 1914. 


If the examination reveals any defects, the Surveyor 
should recommend such further opening up as he may 
consider to be necessary. 


4. Record of Survey.—If the various parts mentioned 
in paragraphs 2 or 3 are all found to be in a satisfactory 
condition and‘ the Surveyor finds that the machinery 
generally is in good order, he should recommend the vessel 
to have a fresh record of LMC. 


5. Survey of Screw Shafts.—Screw shafts are to be 
drawn and examined at intervals of not more than two 
years.* 


* On the application of Owners, the Committee will be 
prepared to give consideration to the circumstances of any special 
case. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 
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USE OF ELECTRIC LIGHT ON BOARD VESSELS. 


LEADS OR CIRCUITS. 

1. The copper used in all wires or cables should have a 
conductivity of not less than that of the Engineering 
Standards Committee’s standard, and the wires must be 
protected by tinning from the sulphur compounds present in 
the insulating material. 

2. The sectional area of the copper wires in the cables 
should be in proportion to the current carried, and should 
not be less than as given in Table I, which is in accordance 
with the rules of the Institution of Electrical Engineers as 


revised in April, 1911, : 
TABLE [. 


3 

No otwires | Setional current | Naot wires | Sccftonal | current” 
BW.d.orin | Ae OF | per. | B.W.G.orin | cree ot | | per 

inches. [Sa"Gnches,| Amperes.|| ches. . Sa" Soohen,| Amperes. 
a, (3125 0009) 87/19/17 046 | 70 
Ef 0011, 45) 7097" “050 74 
E* (3/23 0018} 5:8 || 19/058} 050 | 74 
1/18 0018; -7°2|| 19/16 060 | 83 
3/22 0018; = 7:2|) 19/15 075 | 97 
7/25 0022| 86] 19/14 094 | 118 
3/21 0024;  9°5|| 19/088’'| +100 | 118 
1/17 0025| 9:8] 37/16 ‘117 | 180 
7/24. | +0026; 104| 19/18 "125 | 184 
3/20 0030| 12°0|) 37/15 150 | 152 
7/23 0081} 124] 19/:101"| 150 | 152 
1/16 0032}. 129) 37/14 “162° | 173 
3/19 0087| 148 37/088") -200 | 184 
1/15 0041| 163) 37/18 250 | 214 
7/22 0042 170/ 37/12 | -300 | 240 
1/14 0050; 19 | 87/-112"| -350 | 264 
3/18 0058/ 20 | 61/18 ‘400 | 288 
7/21 0055; 21 61/097") 450 | 3810 
7/20 0070; 24 61/12 500 | 3382 
7/19 0086) 28 61/'108"| 550 | 357 
7/18 0125| 34 G1/'112"| 600 | 3884 
7/17 017 40 61/118") *650 | 410 
19/20 019 | 43 | 91/:098"| -700 | 434 
7/16 022 | 46 g1f'101"| 750 | 461 
19/19 023 | 47 | 91/108" 800 | 488 
7/-068"| -025 | 50 || 91/112") -900 | 540 
7/15 "028 58 || 91/:118"| 1000 | 595 
19/18 | -084 | 59 | 127/:101"| 1000 | 595 

7/14 | *085 60 
tl 


The above sizes provide security against undesirable rise of 
temperature. For long leads larger wires will be required to 
prevent undue drop of voltage. 


8. Except for wiring fittings the sectional area of any 
copper conductor must not be less than that of No. 18 
8.W.G. All copper conductors having a greater sectional 
area than No. 14 8.W.G. must be stranded. 


4. The insulating material must be either vulcanized 
rubber of the best quality or it must be equally durable. 


5. The insulation must be such that when the cables 
have been immersed in water for 24 hours it will, while still 
immersed, withstand 1,000 volts for half-an-hour between 
the conductors and the water. 


6. The insulation resistance should not be less than 
600 megohms per statute mile at 60° F. after the cables 
have been immersed in water for 24 hours, the test being 
made after one minute’s electrification at not less than 500 
volts and while the cable is still immersed. 


JOINTS. 


7. Joints in branches, or of branches with leads of 
small circuits, must be made in properly constructed water- 
tight junction boxes, or should have the copper wires 
thoroughly soldered and the insulation carefully carried out, 
all the joints being made watertight. Conductors of larger 
sectional area than 7/18 8.W.G. must be soldered to proper 
lugs for connection. Joints in flow and return wires should 
not be made opposite one another. All joints should be in 
accessible positions, none being made in bunkers, cargo 
spaces, or spaces which may at any time be used for 
carrying cargo, stores, or baggage. 


8. For.soldering wires, the fluxes used must not con- 
tain acid or other corrosive substances. 


9. Where practicable, the leads should be placed where 
they can always be accessible; if they are laid in wood 
battens the covers should be screwed on, not nailed, and 
care should be taken that the casings are so arranged that 
water will not lodge in them. Cables which are properly 
covered with protective metal sheathing, or which are 
protected by galvanized wire armouring, may be un- 
encased. They should, however, be secured by screwed 
clips, not by staples. All sharp bends in cables should be 
avoided. 

10. All cables which are liable to be exposed to the 
weather or moisture should be lead covered, or be other- 
wise specially protected. Where great heat is experienced, 
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no wood casing should be used, but the cables should be 
protected by iron casings, or if they are not exposed to 
mechanical injury, they may be armoured with galvanized 
wire and fastened to decks or bulkheads with screwed clips 
spaced not more than 12 inches apart. 

11. If cables are led through cargo spaces, coal bunkers, 
or spaces which may at any time be used for carrying cargo, 
stores, or baggage, or which are not at all times accessible, 
they should be strongly protected against damage, preferably 
by iron casings. If they are led through metal tubes, these 
must be strongly secured, and should be fitted so that water 
cannot lodge in them. 

Armoured cables may be used without casings or tubes 
provided they are strongly secured to the under side of deck 
or to bulkheads by screwed clips and provided they are 
armoured in conformity with the standard of the Engineering 
Standards Committee, as shown in Table IT. 


| 
| 
| 


Tassie II. 
Diameter of Cable | 
to be Armoured Single Wire Double Wire | Metal Tape 
measured over lead) Armouring. Armouring. | Armouring. 
covering. 
Thickness of | 
Above! Up to and Size of Size of Galvanized| Metal Tape, 
including | Galvanized Wire. |Wireineachlayer.| two layers to 
: | be used. 
inch. inch, inch. 58.W.G. inch. S.W.G. inch. 
-- 50 | 072 No. 15 | °056 No.17; — 
“50 75 | 092 No.13 | 072 No.15| °08 
“75 1:00 | :104 No. 12 | ‘080 No. 14 “O04 
1:00 1°25 "116 No. 11 | :092 No. 13 *O4 
1°25 1°50 | 128 No. 10 | *104 No. 12 “O04 
1°50 1°75 | 144 No. 9 | °116 No. 11 04 
1°75 2:00 | °160 No. 8 | °128 No. 10 *O4 
2°00 —_— 06 
—_ — | - 
12. Where cables pass through beams, bulkheads, or 


other iron work, they should be led through special fittings 
of sheet lead, hard wood, or vulcanized fibre to prevent their 
being chafed, and where they pass through decks they 
should be led through metal tubes lined with wood or 
vulcanized fibre, and securely fastened to the decks, stand- 
ing at such a height above the deck level that water cannot 
stand above them. Where cables pass through watertight 
bulkheads the fittings must be made efficiently watertight. 
Where cables pass through insulation they should be 
of the highest quality, and should preferably be armoured. 
They should be strongly protected against chafing or other 
mechanical injury. They should be of at least the sectional 
area given in Table 1 for cables carrying twice the ampéres 
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which they will have to carry. The insulating material 
in their vicinity should be silicate cotton, not charcoal or 
cork, and where the cables pass through the wood linings of 
the insulation, the wood should be covered with sheet lead. 

13. In vessels having spaces allotted alternately for 
passengers and cargo, the lamp fittings in these spaces 
should be removable, and the terminals so arranged that 
they can be properly covered up with strong metal covers, 
or the whole of the fittings should be similarly provided 
with strong metal covers. The main switches and fuses 
should be outside these spaces, or if placed inside, they 
should be in strong iron boxes provided with iron covers, 
or otherwise securely arranged to prevent the fittings being 
tampered with. 

DISTRIBUTION. 

14. The main switchboard should, if possible, be fitted 
in the dynamo room, to which all the main circuits through- 
out the ship should be brought, a switch and fuse being 
fitted thereon for each circuit. The distribution boards for 
further sub-division of the current should be placed in 
conveniently accessible positions, and each such switchboard 
should be similarly fitted with a separate switch and fuse 
for each sub-circuit. Fuses should be fitted to each lamp 
circuit where these are made with reduced size of wire. If 
vessels are wired on the double-wire system fuses should 
be fitted to each cable of each circuit. 

15. In cases where electric lights are used for the 
mast-head light and side lights, the switches controlling 
these lights should be placed in a position where they can 
be controlled by the Officer of the watch, or other responsible 
person, and cannot be tampered with by other members of 
the crew, or by passengers, &c. 

16. The switchboards should be of slate or other 
incombustible non-conducting and moisture proof material. 
The switches should be on the quick break principle, and 
should be so constructed that they must be either full ‘‘on” 
or completely “off,” that is, they must not be able to remain 
in an intermediate position. They should have ample 
rubbing surfaces and their conductivity should not be less 
than that of the wires connected to them, and they must be 
incapable of forming a permanent arc when breaking circuit. 

17. Fuses should be fitted to each main or auxiliary 
circuit, on the switchboards, as near as possible to the 
switches of these circuits. If the switchboard is not fitted 


near the dynamo, or if more than one dynamo may be used on 

any one circuit, then fuses should also be fitted to the main 
cable as near as possible to each of the dynamo terminals. 

18. All fuses should be fitted in easily accessible places, 

and as near as possible to the commencement of the cables ” 
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or wires they protect. They should be mounted on slate or 
other incombustible bases and be arranged so that the fused 
metal may not be a source of danger, and where they are 
fitted with covers these should be incombustible. 

19. All fuses should be of easily fusible and non- 
oxidizable metal, and should be so proportiongd as to melt 
with a current 100 per cent. in excess of that which the 
cables they protect are capable of carrying as shown in 
Table I. The terminals must be so spaced apart or screened 
that an are cannot be maintained when the fuse is blown. 
Separate single fuses and not ‘ double-pole” fuses must be 
used on circuits where the pressure exceeds 125 volts. 

20. The fuses for each cable should be made of standard 
dimensions, so that a large fuse cannot be used for a small 
cable by mistake; or, if wire fuses are used, permanent 
instructions should be fitted on or near each switchboard 
giving particulars of the proper size of fuse for each circuit. 

21. In shaft passages and in damp places, all lamp 
switches and fuses should be of strong watertight patterns, 
or should be placed in watertight boxes having hinged or 
portable watertight covers. No switches or fuses are to be 
placed in bunkers. 

22. There should be no joints in the cables leading 
from the dynam. to the main switchboard, nor in those 
leading from the m.in to auxiliary switchbeards, nor should 
branches to single lamps be taken off these cables. 

23. A voltmeter should be supplied with each installa- 
tion. If more than one dynamo is fitted neither being 
capable of the whole of the output, an ampére meter should 
be supplied with each dynamo, unless each dynamo is 
protected by extra sensitive fuses. 


JOINTS WITH HULL. 

24. In vessels fitted on the single-wire system, all the 
joints with the hull should be placed in accessible positions. 
Those for single lamps or for small cables should be made 
with brass screws nob less than three-eighths of an inch in 


_ diameter, carefully tapped into the iron or steel, having 


white brass washers, between the wires and the vessel, or the 
wires should be soldered to brass-faced washers. For larger 
cables above 7/18 S.W.G. and for the pole of dynamo the cable 
wires should be properly sweated into brass or copper shoes, 
which should be bolted to the vessel. The iron or steel 
where contact is made should be filed bright, and the area 
of contact should not be less than eight times the section of 
the copper of the cable. 


71, Fencuurcn Srreet, Lonpon, E.C. 
10th December, 1914. 


IN VESSELS CARRYING PETROLEUM. 

25. The single wire system must not be adopted for 
any part of the installation. Switches and fuses must not 
be fitted in places liable to the accumulation of petroleum 
vapour or gas, and all lamps in places where it is possible 
for gas to accumulate must, with their holders, be enclosed in 
airtight fittings of thick glass. AJl wires in such places are 
to be lead covered, or the insulation of the cables employed is 
to be of such a nature as not to be affected by petroleum. 
No joints of cables, switches, or fuses should be fitted in the 
pump room, but the wires for each lamp therein should be 
carried to the lamp from a distributing junction box placed 
outside the pump room or companion, 


The following paragraphs referring to the effect of the 
Electric Light installations upon the Compasses are 
issued as suggestions, not as Rules. 


POSITION OF DYNAMOS AND OF ELECTRIC 
MOTORS. 


26. The position and type of Dynamos and Electric 
Motors should be such that the compasses will not be 
affected. 


CABLES. 

27. In vessels fitted with continuous current dynamos, 
and wired on the single-wire system, no single cable should 
be carried within 30 feet of any compass, and cables con- 
veying heavy currents should be fixed at still greater distance. 
If it is necessary to fix any cables within this distance, then 
for all parts of the vessel lighted from this cable the con- 
centric or double-wire system should be adopted, the return 
wire being carried as near the flow as possible in the vicinity 
of the compasses. 


ADJUSTMENT OF COMPASSES. 

28. The compasses should be adjusted with the dynamo 
not working, after which the vessel’s head should be put 
upon the different courses, with the dynamo running at full 
speed, and on each course the indications of the compass 
should be noted with the dynamo running with open circuit 
and with all possible combinations of the current switched 
“on” and “off” all circuits passing near the compasses. 
These indications should be compared with those obtained 
with the dynamo stopped, and any serious deflections of the 
compasses remedied before the vessel sails. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 


. 
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REFRIGERATING MACHINERY AND APPLIANCES. 


On the application of the owners of vessels fitted for carrying 
refrigerated cargoes, the Committee will authorize 
their Surveyors to survey the refrigerating machinery 
and appliances, and in those cases where the following 
conditions are complied with and a satisfactory report 
is received from the Surveyor, certificates of these 
Surveys will be issued and the notation R.M.C. 
(in red) (i.e. Refrigerating Machinery Certificate) 
will be made against the vessel’s name in the Society’s 
Register Book, and in the special list of vessels fitted 
with refrigerating appliances. In cases in which the 
refrigerating machinery and appliances are constructed 
under the special survey of the Society’s Surveyors 
and to their entire satisfaction, the notation >k R.M.C. 
(in red) will be made in the Register Book. The 
name of the maker and description and number of 
the refrigerating machines, whether single or duplex, 
an¢ the refrigerating power of the machines will be 
recorded in the special list in the Register Book, as 
will also the number and capacity of insulated cargo 
chambers and the nature of the insulation and the 
method employed for cooling the holds. 


1. The insulation must be sound and in good order 
and of efficient construction. The details of construction 
showing the amount and nature of the insulating material 
employed in the various parts are to be reported to the 
Committee. 

Bilge suction and sounding pipes and ballast tank air 
and sounding pipes, passing through insulated spaces, should 
be well insulated to prevent their being frozen up. No 
sluice valves, scuppers or drain pipes are to be fitted which 
will “permit drainage from spaces outside of the insulated 
chambers into the bilges of the insulated holds. 

It is recommended that the wood-work of the insula- 
tion over tunnel tops be fastened with screws to facilitate 


the examination of this part, and that extra strong battens | 


of American Elm be fitted upon it under the hatches. 
Insulated removable portions are to be arranged in the 


bulkhead insulation, where required, to give easy access to 
The bottoms, sides 
and coamings of all insulated hatches and limbers should be 
painted to prevent decay. 


sluice valves and bilge suction roses. 


Thermometer tube flanges and covers should be 
arranged so that water does not run down and_freeze in 


them when taking the temperature. 


Cargo battens should be provided for the floor or deck 
and the sides of the chambers previous to loading the home- 
ward cargo. Those for the sides of the chambers should 
be fastened, and should be at least 1} inches in depth and 
2 inches wide, one batten being placed over each frame or 
ground, the others being intermediately arranged. The 
battens for the floor and decks should be at least 2" x 2". 


Where the brine system of refrigerating is employed, 
the brine circulating pipes and tanks should not be gal- 
vanized on the inside. 


In cases where internally galvanized tanks and cooling 
pipes have been fitted, the brine cooling and return tanks, 
if closed, should be provided with two ventilating pipes 
communicating with the atmosphere. If the tanks are not 
closed, the cooling room should be efficiently ventilated. 


2, The refrigerating machinery is to be of approved 
construction and of sufficient power to maintain the neces- 
sary low temperature in the cargo chambers in tropical 
climates when running 18 hours per day. For cargo capaci- 
ties of above 70,000 cubic feet the machinery is to be either 
duplex or in duplicate. 


3. A sufficient amount of spare gear is to be supplied 
and stowed where it is readily accessible. 


No spare gear will, however, be required in cases where 
two complete sets of refrigerating machines are fitted each 
being of sufficient power to maintain the necessary low 
temperature in the cargo chambers in tropical climates when 
running 18 hours per day, provided all the working parts of 
these machines are interchangeable. 


g 2 
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When two similar machines are fitted, each connected 
to different cargo compartments, one set of spare gear 
suitable for either machine will suffice. 


] Where one single dry air machine is fitted to each com- 
partment, the following will be required :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
1 piston rod and nuts for steam and air cylinders. 
1 set of piston rod and connecting rod brasses. 
1 piston, complete, for each steam and air cylinder. 
1 cylinder cover for each pattern used in steam and 
air cylinders, 
1 air pump bucket and rod. 
1 circulating pump bucket and rod. 
1 pair main bearing brasses, complete. 
Main and cut-off valves for each steam cylinder. 
* Balance springs and rings for steam and air slide 
valves. is 
False valve face for each pattern fitted in steam 
cylinders, with screws. 
1 eccentric rod for each pattern used. 
1 eccentric strap for each pattern used. 
i 1 slide valve spindle and nuts for steam and air 
- cylinders, for each pattern used. 
2 main bearing bolts. 
1 set of connecting rod and piston rod bolts. 
Full set of air valves and seats for air compressor. 
1 set of inlet-and outlet valves, and 1 set valve faces 
(if fitted) for air expansion cylinder with screws. 
1 set of valves for air, circulating and feed pumps. 
1 set of escape valve springs. 
50 suction springs. 
| 50 delivery springs. 
50 buffer springs. : 
6 tubes and, 24 ferrules for condenser. 
6 tubes for cooler. 
6 tubes for air drying chamber. 
Assorted bolts, studs and nuts. 
1 set of lead lined nuts for air expansion cylinder 
cover. 
A quantity of packings and joint rings. 


| Where one duplex or two single dry air machines are 
fitted to each compartment the following will be required :— 


1 crank shaft with eccentric sheaves complete, or one 
half shaft if the halves are interchangeable. 
| 1 piston rod and nuts for steam and air cylinders. 

1 set of connecting rod and crosshead brasses. 


| 


SHIPPING. 


1 piston for H.P. steam cylinder. 

1 piston, complete, for air compressor ; and 1 for air 
expansion cylinder. 

1 set of piston springs for each steam cylinder. 

1 cylinder cover for each pattern used in air com- 
pression and expansion cylinders. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

Main and cut-off slide valves and spindles with nuts 
complete for H.P. steam cylinder. 

Balance springs and rings for steam and air slide 
valves. 

1 H.P. steam cylinder valve and valve face with 
screws. 

1 eccentric sheave, strap, and rod for each pattern 
used, 

1 slide valve spindle and nuts for steam and air 
cylinders for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

Half set of air valves and seats for air compressor. 

1 inlet and 1 outlet valve, and half set of valve faces 
(if fitted) for air expansion cylinder, with screws. 

1 set of valves for air, circulating, and feed pumps. 

1 set of escape valve springs. 

20 suction springs. 

40 delivery springs. 

40 buffer springs. _ 


- 6 tubes and 24 ferrules for condenser. 


6 tubes for cooler and 6 for air drying chamber, 
Assorted bolts, studs and nuts. 

4, set of lead lined nuts for air expansion cylinder cover. 
A quantity of packings and joint rings. 


Where one single ammonia or carbonic anhydride 
compression machine is fitted :— 


1 crank shaft with eccentric sheaves, complete, or one 
half shaft if the halves are interchangeable. 
Piston and rods complete with nuts for each steam 
cylinder and gas compressor. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

1 pair main bearing brasses, complete. 

1 set of connecting rod and crosshead brasses. 

Main and cut-off valves for steam cylinders, 

1 valve spindle for each pattern used and nuts 
complete. 

1 eccentric strap and rod for each pattern used. 

1 brine pump complete. 
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1 cover for each pattern used. 

2 main bearing bolts. 

1 set of connecting rod and piston rod bolts. 

1 set compressor suction and delivery valves with 
springs and boxes, complete. 

1 set of valves for air, circulating, feed, and brine 
pumps. 

Crank shaft for fan engine. 

1 steam piston and rod, etc., for fan engine, complete. 

1 pair of connecting rod brasses for fan engines, with 
bolts, etc., complete. j 

1 set of blocks for making all leather packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges, and fittings. 

Assorted bolts, studs, and nuts. 

Quantity of leather packings and joint rings. 


For ammonia and carbonic anhydride compression 
machines, the following spare gear will be required, where 
one duplex or two single machines are fitted to each 
compartment :— 


1 crank shaft, or one half shaft if the halves are 
interchangeable. 

1 steam piston rod and nut for each pattern used. 

1 piston for H.P. steam cylinder, with springs, 
complete. 

1 set of piston rings for each steam cylinder. 

1 set of piston rings for each size of compressor. 

| 1 compressor piston rod and nuts, complete, for each 
pattern used. 

1 air pump bucket and rod. 

1 circulating pump bucket and rod. 

Main and cut-off slide valves for H.P. steam cylinder. 

Main and cut-off valve spindles and nuts for H.P. 
steam cylinder. 

1 eccentric sheave, strap, and rod, for each pattern 
used. 

1 brine pump complete. 

1 cover for each end of gas compressor, except where 
screwed plugs are used, 


2 main bearing bolts. 

set of connecting rod and piston rod bolts. 

set compressor suction and 1 delivery valve with 

springs and box, complete. 

1 set of valves for air, circulating, feed, and brine 
pumps. 

1 steam piston and rod, etc., for fan engine, 
complete. 

1 pair of connecting rod brasses for fan engines, with 


tol wh 


bolts, etc., complete. 

1 set of blocks and leather for making all leather 
packings used. 

6 tubes and 24 ferrules for condenser. 

Lengths and bends of piping of each size used, 
together with flanges, couplings, and screwing 
apparatus for effecting repairs. 

1 gas regulating valve. 

1 distributing and 1 collecting piece with multiple 
branches for coils for each pattern used. If 
these pieces are made of forged steel no spare 
pieces are required. 

Sundry valves, cocks, flanges and fittings. 

Assorted bolts, studs and nuts. 

A quantity of joint rings. 


In cases where an independent circulating water pump 
is used, and its work cannot be performed by the main or 
auxiliary engines, a duplicate pump complete should be 
fitted. 


In cases where an independent circulating water pump 
is used, and its work can be performed by the main or 
auxiliary engines, a pump bucket and rod should be carried, 
and 4 set of valves for water end. 


In cases where an independent surface condenser with 
air, circulating and feed pumps combined is fitted, and its 
work cannot be performed by the main engines :— 


1 crank shaft with eccentric sheaves complete. 

1 piston and rod complete for each pattern used. 

1 eccentric strap and rod complete for each pattern 
used, 

1 slide valve and spindle complete for each pattern 
used. 

1 pump bucket and rod complete for each pattern 
used. 

1 set of connecting rod and piston rod bolts and nuts. 

1 set of valves for air, circulating, and feed pumps. 

6 condenser tubes and 12 ferrules. 
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In cases where an independent surface condenser with 
air, circulating, and feed pumps combined is fitted, and its 
work can be performed by the main engines :— 


1 pump bucket and rod complete for each pattern 

used. : 
1 set of connecting rod and piston rod bolts and nut. 
34, set of valves for air, circulating, and feed pumps. 
6 condenser tubes and 12 ferrules.. 


Periodical Surveys. 


4. In the cases of vessels engaged on voyages of more 
than three months’ duration, a complete examination, as: 
detailed in par. 9, is required every voyage. If this 
examination is made at other than the loading port a further 
examination is required at the loading port. (See par. 11.) 


5. In the cases of vessels engaged on voyages of more 

| than two and not more than three months’ duration, a com- 

plete examination as above detailed is required at each 

alternate voyage, but at the intermediate voyage a modified 

examination as described in par. 10 will be sufficient, but 

_ the survey at loading port provided for in par. 11 should be 
«held every voyage. : 


6. In vessels engaged on shorter over-sea voyages, the 


above examinations are to be held at least every three months, ~ 


alternate examinations being as provided for in pars. 9 and 
10, but the survey at loading port provided for in par. 11 
should be held every voyage. 


In the cases of vessels engaged on voyages of only a few 
* days’ duration, the complete examinations are to be held at 
least every three months, alternate examinations being as 
provided for in pars. 9 and 10, but the examination of 
insulation, etc., provided for in par. 11, instead of being 
held every voyage need only be held at intervals of four or 
| “six weeks, as may be approved in each special case. 


7. Ifin any case only part of the requisite exam- 
inations is held, the certificate will be endorsed with a 
statement of what is required to complete the survey. 


8. The date following the record R.M.C. in red indi- 
cates the date of the last examination of the Refrigerating 
Machinery and appliances as above mentioned. 


When the periodical Surveys provided for in pars. 4, 5 
and 6 are not held, the record R.M.C. will be expunged. 


9. The complete periodical Survey required in par. 4 
will consist of the following :— 


The insulation throughout the holds is to be carefully 
examined and tested for dryness and fullness by sounding 
with a hammer and by boring. The test holes are to be 
afterwards efficiently closed. Special attention is to be paid 
to the spaces under the snow boxes, trunks and hatches where 
dampness may accumulate, to the sides under stringers and 
under decks and to the tunnel tops. All limber hatches are 
to be removed, the limbers cleared, and the suction pipes and 
roses, sluices and sounding pipes are to be examined. Hatches, 
air trunk-ways and thermometer tubes with their connections 
and fastenings are to be examined, and where trunk-ways 
pass through watertight bulkheads, the watertight doors 
are to be examined and worked. 


The trunk-ways should be as airtight as practicable 
and.their fastenings should be secure. 


The steam pipes, water pipes and connections, the crank 
shaft and bearings, connecting rods, steam and air cylinders, 
pistons, slides and valves, compressors and pistons, com- 
pressor rods and glands, surface condenser and air or gas 
coolers, circulating, air, feed and bilge pumps, are to be care- 
fully examined and the condensers and coolers tested if 
deemed necessary. 


The auxiliary machinery, where fitted, is also to be 
examined. 


The spare gear is to be examined. 


In dry air machines special attention is to be given to 
the condition of the air expansion cylinders, their pistons 
and valves. In other machines special attention is to be 
given to the condition of the compressors, including the 
pistons, rods and glands, and to the expansion valve. 


The refrigerator coils and their connections and the 
brine pipes and tanks, where fitted, are to be carefully 
examined and tested if deemed necessary. 


Where the brine may escape to the bilges, the cement is 
to be examined, 


The machinery is to be examined under working con- 
ditions, and tested on the snow box or refrigerators, the time 
and fall of temperature being noted. 


It is recommended that the examination of the 
machinery under working conditions should be made upon 
the vessel’s arrival at a home port, before the cargo is fully 
discharged. Where brine pipes are fitted they should be 
examined when under frosted conditions. 
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. The examination required at alternate voyages in 
pars. 5 and 6 will consist of the following :— 


The Insulation and Trunkways are to be surveyed in 
the same manner as is required for the complete examination 
detailed above. (See par. 9.) 


Provided the machinery when tested under working 
conditions is found to be satisfactory, the following parts 
only will be required to be examined at this Survey, viz. :— 

Steam valves, air pump and circulating pump. 

Crank shafts and bearings. 

Air and other compressors and valves. 

Expansion cylinder and valves in dry air machines. 

Condenser water spaces. . 

Sea injection valves to be opened whenever the 
vessel is in dry dock. 

Brine pipes in holds under frosted conditions. 

The spare gear. 


11. If the machinery and insulation have been surveyed 
and passed at a home port, the further survey required at a 
loading port will consist of an inspection to ascertain that the 
dunnage battens are in good order and that no damage has 
been sustained to the insulation prior to the loading of the 
refrigerated cargo, and also of a test of the refrigerating 
machinery under working conditions, the temperature in the 
hold being noted. 


If the vessel loads at more than one port, one survey 
only at a loading port will be required, provided it includes 
the examination of all insulated spaces. 


If there is no Surveyor to the Society available at the 
loading ports, or if there is not one obtainable from a port 
within a reasonable distance, this survey may be held at the 
port where the outward cargo is discharged; or the Committee 
will accept the report of a survey held at the loading port 
by a Surveyor appointed by Lloyd’s Agent ; or (in any case 
where there is no Lloyd’s Agent) the report of a survey 
held by a reliable Surveyor, if available; or (if no such 
Surveyor is available) a report signed by two competent 
Engineers of the vessel. 


71, Fexcuurcn Strent, LONDON, K.C. 


18th June, 1914. 
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Fees. 


12. The following are the charges that will be made 
for carrying out the above examination in the cases of 
classed vessels :— 


FOR INSTALLATIONS During eeerlotcal 

o.F, TOTAL OAPACITY. Construction. | ‘Surveys. 

2 6. 2 ie 8 Gs 

Under 80,000 Sool BO WO rome eO 

80,000 and under 120,000 cet Se 7, ee 


120,000 and under 180,000 in not 
more than 6 compartments (10 0 0/5 0 9 
120,000 and under 180,000 in more 
than 6 compartments... pel Ue Walon eae 
180,000 and under 250,000 in not 
more than 8 compartments aii las 08 OUR 7a Oe 
180,000 and under 250,000 in more 
than 8 compartments... Jen LBP 20" Oy 128: 08 OU 
250,000 and under 330,000 in not 
more than 10 compartments ...j16 0 0|8 0 0 a 
250,000 and under 330,000 in more 
than 10 compartments ... els? (Oat Gs ROO Ono. 


330,000 and under 400,000 in not 
more than 12 compartments ....20 0 0 |10 0 0 


330,000 and under 400,000 in more 
than 12 compartments ... 7 (De OL Ole On 
Above 400,000 in not more 

than 14 compartments ....24 0 0 }12 0 0 


Above 400,000 in more than 
14 compartments e280 90. |e 0) Oe 


As regards Unclassed Vessels the fees for the first survey 
of Refrigerating Machinery and Appliances will be double 
the amounts in column No.1. Fees for subsequent surveys 
will be charged in accordance with column No. 2 as printed. 


By order of the Committee, 
ANDREW SCOTT, 


Secrelary, 
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EXTRACTS FROM THE RULES 


OF THE LATE 


UNDERWRITERS’ REGISTRY FOR IRON VESSELS (FOR 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING), 


SHOWING THE CONDITIONS OF CLASSIFICATION, &c. 


REVISION OF CERTIFICATE OR SUSPENSION 
OF CLASS. 


The certificate of class will remain good so long as the 
vessel, under periodical survey, is found worthy of it. In 
case of defects reported by the Surveyors not being made good, 
the class of the vessel will be revised or suspended by the 
Committee. 


REFERENCE IN CASE OF COMPLAINT. 


Any dispute shall be referred to three Shipbuilders or 
Engineers, one to be chosen by the Shipowner, one to be 
chosen by this Committee, and a third to act as umpire, to 
be chosen by the other tiwo. 


SURVEY FEES. 


For surveying vessels periodically to 
ascertain condition, first visit ..: Cece a ae 
For each succeeding visit, when more 
than one visit is necessary 010 6 
For special surveys special charges will be made, subject 
to the control of the Committee. 


PERIODICAL SURVEYS. 


A thorough survey will be required once in every four 
years for vessels with an A1l* or an A1* certificate; and 
. once in every three years for vessels with an Al, Ai, A 
or an A certificate. When vessels are abroad at the time 


they become due for survey, they must be examined on their 
return to the: United Kingdom. The Surveyors are at all 
times to have free access to examine vessels holding a class 
in this Registry. ’ 


Vessels due for Periodical Survey which leave the United 
Kingdom without being duly surveyed and passed by the 
Surveyors to this Registry will have their class suspended 
until such survey has been properly made. Notice of 
Suspension of Class will be given in the first Supplement 
issued after the sailing of the vessel. 


Vessels remaining abroad for two years after they become 
due for Periodical Survey will have their Class suspended 
until they have been re-surveyed. 


First Survey. 


The vessel to be placed in dry dock. (The bottom may 
be cleaned, but should not be recoated before survey.) While 
in dry dock the rudder, rudder pins and gudgeons, and the 
whole of the bottom outside, are to be thoroughly examined, 
and in steamers the connections of the sea-cocks and openings 
in the bottom are to be examined, to see that they are in an 


‘efficient condition. 


The holds, and, in steamers, the bunkers also, are to be 
cleared, the loose ceiling in the flat of bottom is to be lifted, 
and the Surveyor is to satisfy himself that the bottom inside 
is in good order, and that the cement is in good condition 
and satisfactorily adhering to the iron. 
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He is also to examine the decks, beam ends, and the 
sides of holds and ’tween decks, all fore and aft. In steamers 
the bilges and limbers under engines and boilers are to be 
cleaned out, so as to allow these parts to be examined by the 
Surveyor. In water-ballast steamers the tanks are to be 
examined externally and, if the Surveyor deems it necessary, 
they are to be tested under the pressure due to the ballast- 
trim water-line, and sufficient ceiling removed to enable the 
Surveyor to satisfy himself of their tightness. In all cases 
the tanks are to be emptied, and examined inside. In all 
vessels any repairs that may be needed are to be done, and 
the vessel cleaned and painted as may be necessary. 


Second Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :— 


A strake of ceiling must be lifted in the bilges 
to allow an examination of the condition of the iron 
surfaces there and of the cement. 


The windlass must be unhung when the main 
piece is of wood; and the chain cables must be 
ranged out for examination. In steamers the water 
ballast tanks must be tested under the pressure due 
to ballast-trim water-line. 


Third Survey. 


The vessel to be submitted to the same survey as before 
described for “First Survey,” with the following addi- 
tions :— 


The whole of the close ceiling must be removed, 
and all the cement exposed and examined. The 
vessel must be cleaned and scaled, and, if the 
Surveyor deems it necessary, the plating and other 
parts must be drilled as he may direct, to ascertain 
the thickness. In steamers the water ballast tanks 
must be tested under the pressure due to ballast-trim 
water-line. 


Fourth Survey. 


The vessel to be submitted to the same survey as before 
described for “ First Survey,” with the following addi- 
tions :— 

The windlass, if the main piece is of wood, must 
be unhung, and the chain cables ranged out for 
examination. In steamers the water ballast tanks 
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must be tested under the pressure due to the ballast- 
trim water-line. 


Fifth Survey. 


The vessel must be submitted to the same survey as 
before described for “ Second Survey.” 


Sixth Survey or Special Survey. 


The vessel must be submitted to the same survey as 
before described for “Third Survey,” with the following 
additions :— 


The actual condition and thickness of all the 
scantlings must be ascertained, the shell plating being 
drilled on at least three vertical lines in each strake, 
viz., forward, amidships, and aft, and elsewhere, at 
the discretion of the Surveyor, as he may direct. 


A report of the vessel’s condition and scantlings 
is to be submitted to the Committee, and such part 
or parts as they may direct are to be renewed, or 
otherwise strengthened. 


After a vessel has passed her sixth survey, and been 
approved by the Committee she must be submitted to the 
same series of surveys, commencing with the “ First Survey,” 
and at the same periodical intervals as before. 


In steamers, whenever the engines or boilers are 
removed, a survey is to be held on the vessel’s bottom in 
way thereof, and such repairs as are necessary must be 
effected before the engines or boilers are replaced. 


The preceding rules for periodical surveys are not to 
limit the Surveyor’s discretion, if, in his judgment, it is 
necessary to make a more complete examination at any 
time ; and, before completing the report, the Surveyor must, 
at every periodical survey, satisfy himself that the vessel and 
her equipment are in a good and efficient condition. 


The “Third Survey ” must be complied with before the 
expiration of thirteen years from the date of launch for 
vessels with an A1l* or A1* certificate, ten years for vessels 
with an Alor AJ certificate, and nine years for vessels with 
an Aor A certificate ; and the “Sixth Survey” before the 
expiration of twenty-six years from the date of launch for 
vessels with an Al*or A1* certificate, twenty years for 


’ vessels with an Alor A1 certificate, and eighteen years for 


vessels with an A or A certificate. 


EXTRACTS FROM THE RULES of the late UNDERWRITERS’ REGISTRY FOR IRON VESSELS (lor 1884-85) 


(NOW UNITED WITH LLOYD'S REGISTER OF SHIPPING), 


EQUIPMENT FOR STEAM VESSELS. 


Section 29,.—The equipment of Anchors and Chain Cables and Hawsers to be in accordance with TABLE 14 for Steam Vessels (see below). 


The tonnage regulating equipment is to be the gross register tonnage under upper deck, with the addition of three-tenths of the tonnage of 
erections above upper deck. 


TABLE No. 14.—ANCHORS, CHAINS, AND HAWSERS FOR STEAM VESSELS. 


_ Anchors, with either Iron or Wood Stocks. Stud-chain Cables. Hawsers and Warps. 


VESSELS VESSELS 
Weight. 
TONNAGE. Number. = Proved to Stream Chain. TONNAGE, 
ee, oe ie ae Poa) Pere 2, a nd Length. ene Hawsers,| Warps. |Length. Be cen 
Bowers. Stream.|Kedges.| ‘” Agatoas nate ty : 

Tons. Tons. Owt. Tons. Owt. Owt. Owt. Inches. Tons. Fathoms.{ Fath. Size. | Inches.| Inches. | Inches.| Fath. Tons. Tons. 
100 22, 150 2 1 4h 3 4°9 1 tt sl 120 45 San 54 34 90 100 ,234, 150 
1505,°188] 3/1 14 4 64 | 12] 1 ae EO IGOR et a ee 4 90] 150,, 188 
188 ,, 225] 2 1 1 51 | 76 2 oe a 14 | 13:8 165] 45| 229] 6 4 90] 188 ,, 225 
225 ,, 263]. 2 | 1 1 6 8:2.) 93) S472 4¢ | 153 | 165] 45 | 989 ch] 4]. 90} 225 ,, 263 
268 ,, 300] 2 | 1 1 2h ee a We ee | ec oS Ol | 18 165] 45] 2] 7 O21 ab 00 Bees BOO 
300 ,, 375 3 1 1 8+ | 10-4 3 jee Re 14 20°3 165 60 14 74 54 - 90 300 ,, 375 
875 ,, 450 3 1 2 10 12°0 43 21 1 1; 22°8 195 60 Tz} 8 6 . 90 3875 ,, 450 
450 ,, 525 3 1 2 12 13°9 5 24 1i 14; 25°4 195 60 a 84 64 3 90 450 ,, 525 
525 ,, 600 3 1 2 183 | 15°2 6 3 ii li 281 210 60 1% 9 7 oe 90 525 ,, 600 
600, 675 |/-8 | 2 °|-2 | 158) 16-7 | 6b }83 | 12] 1 | 81 210] 60} 48] 94] 7 | 4 | 90] 600,, 675 
675 ,, 750 3 1 2 162 | 18°0 7 33 1? 1,5; 34 . 240 60 | 714] 10 8 5 90 675 ,, 750 
750 ,, 900 3 1 2 18 19°0 8 4 2 1,5 37°2 240 60 44110 8 5 90 750 ,, 900 
900 ,, 1050] 8 | 1 | 2 |.21 | 216 | 9 | 4h] a2] 18 | 405 | 240] 75] 38] 10 9 | 53] 90] 900,, 1050 
1050 ,, 1200] 8 | 1 | 2 | 233] 235 110 | 5 | 2h] 1% | 44 270 | 75 | 48] 10 9 | 53} 90] 1050 ,, 1200 
1200 ,, 1850} 3 | 1 | 2 | 252] 25:2 | 102 | 52 | 23] 139 | 475 | 270] 75]1- | 10 94 | 6 | 90] 1200 ,, 1350 
1350 ,, 1500 3 1 2 273 | 26°9 11 54 23 133 51°2 270 75 | 1 10 10 6 90 | 1350 ,, 1500 
1500 ,, 1800 3 | 1 2 30 28°6 12 6 3 142 55°1 270 75 | ly | 11 103 63 90 | 1500 ,, 1800 
1800 ,, 2100 ee lee: 2 32 30°1 13 65 31 113 59°1 270 75 | ly] 11 11 7 90 | 1800 ,, 2100 
2100 ,, 2400 3 1 2 34 31°6 133 62 34 144 63°3 270 75 | 1p; | ll 11 7 90 | 2100 ,, 2400 
2400 ,, 2700 Oo as | ru 2 365 | 33°4 14 tf 34 113 67°6 270 90 | 12, | 12 12 8 90 | 2400 ,, 2700 
2700 ,, 3000 bie eee | 2 38 34°5 14} 7t 33 2 72 270 90 | 14% | 12 12 8 90 | 2700 ,, 3000 
8000 ,, 3450 Said 2 40 35°7 15 7 32 275 76°6 270 90 | 1, | 12 12 8 90 } 3000 ,, 3450 
8450 ,, 3900 3 1 2 41 37°0 16 8 41 245 81°3 300 90 | 1% | 12 12 8 90 } 3450 ,, 3900 
8900 ,, 4500 4 1 2 43 38°0 173 83 43 275 861 300 90.| 14, | 12 12 a 90 | 3900 ,, 4500 
4500 ,, 5250] 4 1 2 45 39°2 19 93 43 244 911 330 90 | 15 | 12 12 9 90 | 4500 ,, 5250 
5250 ,, 6000 4 1 2 47 41 21 10 5 245 96 330 90 | 1,5, | 12 12 9 90 | 5250 ,, 6000 


Anchors and Chains to be tested to Admiralty proof. A reduction of 15 per cent. will be allowed in the weight of the Third and Fourth Bower. 


sor 
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STEEL MANUFACTURERS. 

The following firms having applied to have the steel produced by them tested by a Surveyor to this Society and their mode 
of procedure reported upon, their applications have been complied with and the Surveyors’ reports found satisfactory by the 
Committee. 

Frems ry THE Unirep Kinepom. 


Acme Steel and Foundry Co., Shettleston, near Glasgow. (S/eel castings.) 
Allen, Edgar, & Co., Lim., Imperial Steel Works, Tinsley, Sheffield, (Steel castings.) 
Armstrong (Sir W. G.), Whitworth & Co., Lim., Elswick, Northumberland, and Openshaw, Manchester. (Steel castings.) 
Atlas (The) Steel Foundry and Engineering Co., Lim., Armadale, West Lothian. (Steel castings.) 
Baird, Archibald, & Son, Lim., Hamilton, near Glasgow. (/S/eel castings.) 
Baker, John, & Co. (Rotherham) Ld., Kilnhurst Steel Works, near Rotherham. (Steel ingots for forgings.) 
Barrow Hematite Steel Co., Lim., Barrow-in-Furness. 
Beardmore, William, & Co., Lim., Steel Works, Rolling Mills and Foundry, Parkhead, Glasgow ; and Steel Works 
and Rolling Mills, Mossend, Lanarkshire. 
Bell Bros., Lim., Port Clarence, Middlesbro’-on-Tees. 
Bessemer, H., & Co., Lim., Bessemer Works, Sheffield, Yorkshire; and Bolton, Lancashire. 
Beyer, Peacock & Co., Lim., Gorton Foundry, Manchester. (Steel castings.) 
Blackett, Hutton & Co., Cleveland Steel and Iron Works, Guisborough, Yorkshire. (Steel castings.) 
Blaydon Iron Works (The), Blaydon-on-Tyne. (Steel castings.) 
Bolckow, Vaughan & Co., Lim., Middlesbro’-on-Tees. 
Braintree Castings Co., Chapel Hill Foundries, Braintree, Essex. (Small steel castings.) 
British Mannesmann Tube Co., Lim., Landore, 8. Wales. (Weldless rolled or drawn steel hollow pillars and davits.) 
Brown, John, & Co., Lim., Sheffield. 
Brymbo (The) Steel & Ingot Iron Works, near Wrexham, Denbighshire. (For bars only.) 
Butterley Co., Lim., Codnor Park, near Alfreton, Derbyshire. 
Caledonian Steel Castings Co., Helen Street, Govan, Glasgow. - 
Cammell Laird & Co., Lim., Sheffield. 
Cargo Fleet Iron Co., Lim., Cargo Fleet Iron Works, near Middlesbro’-on-Tees. 
Carntyne Steel Castings Co., Moorpark, Renfrew. (Steel castings.) 
Catton & Co., Lim., Yorkshire Steel Foundry, Hunslet, Leeds. (Steel castings.) 
Clydebridge Steel Co., Lim., Steel Works and Rolling Mills, Cambuslang, near Glasgow. 
Coltness Iron Co., Lim., Melting Furnace and Foundry, Newmains, Lanarkshire. 
Colville, David, & Sons, Lim., Steel Works and Rolling Mills (Dalzell Steel and Iron Works), Motherwell, Lanarkshire. 
Consett Iron Co., Lim., Blackhill, Durham. 
Cook, Joseph, Sons & Co., Lim., Washington Steel & Iron Works, Washington Station $.0.,co. Durham. (Steel castings.) 
Darlington Forge Co., Lim., Darlington, co. Durham. (Steel castings.) 
Dorman, Long & Co., Lim., Middlesbro’-on-Tees, Port Clarence, co. Durham, and Warrenby. 
Dudley’s (The Earl of) Round Oak Iron and Steel Works, Lim., Brierley Hill, Staffordshire (Sections and Bars.) 
Dunlop, J., & Co., Lim., Steel Works and Rolling Mills, Calderbank, Lanarkshire. 
Firth, Thomas, & Sons, Lim., Norfolk Works, Sheffield. 
Frodingham Iron & Steel Co., Lim., Frodingham, near Doncaster, Yorkshire. (Sections and Bars.) 
Glasgow Iron & Steel Co., Lim., Steel Works and Rolling Mills at Wishaw, Lanarkshire. 
Glengarnock Iron and Steel Co., Lim., Glengarnock, Ayrshire. (Sections and Bars.) 
Guest, Keen & Nettlefolds, Lim., 
Dowlais (Glamorgan) and Cardiff. (Plates and Bars.) 
Castle Works, Tydu, near Newport, Mon. (Aivet and Stay bars.) 
London Works, near Birmingham. (Rivet bars only.) 
Hadfield’s Steel Foundry Cc., Lim., Sheffield. (Sveel castings.) 
Hardie & Gordon, Melting Furnaces and Foundry Levenbank Foundry, Dalreoch, Dumbarton. 
Hickman (Alfred), Lim., Staffordshire Steel & Ingot Iron Works, Bilston, Staffordshire. 
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Hopkinson, J., & Co., Lim., Britannia Works, Huddersfield, Yorkshire. (Steel castings.) 

Jackson, P. R., & Co., Lim., Salford Rolling Mills, Manchester. 

Jessop, W., & Sons, Lim., Brightside Works, Sheffield. 

Jonas (Sir Joseph), Colver & Co., Lim., Continental Steel Works, Sheffield. (Steel ingots and forgings.) 

Jopling, E., & Sons, Pallion, Sunderland. . (Steel castings.) 

Lanarkshire Steel Co., Lim., Motherwell, Lanarkshire. (Sections and Bars.) 

Lancashire & Yorkshire Railway Co., Horwich, Lancashire. (Steel castings.) 

Leeds Forge Co., Lim., Leeds. 

Lloyd, F. H., & Co., Lim., James Bridge, near Wednesbury, Staffordshire. (Steel castings.) 

Lumb, James, & Sons, Lim., Elland, Yorkshire. (Steel castings.) 

Monks, Hall & Co., Liim., Warrington. (Rolling Mills for bars.) 

Motherwell Iron & Steel Co., Lim., Motherwell, Lanarkshire. (Rolling mills for angles, and round and flat burs.) 

National Steel Foundry (1914), Lim., (The), Kirkland Works, Leven, Fifeshire. (Steel castings.) 

North British (The) Steel Foundry, Lim., Balbardie Steel Works, Bathgate. (Small steel castings.) 

Osborn, S., & Co., Clyde Steel & Iron Works, Sheffield. (Steel castings.) 

Palmers Shipbuilding & Iron Co., Lim., Jarrow-on-T'yne. 

Park Gate Iron & Steel Co., Lim., Rotherham, Yorkshire. 

Patent Shaft & Axletree Co., Lim., Wednesbury, Staffordshire. 

Pather Iron & Steel Co., Lim., Wishaw, Lanarkshire. (Rolling Mills.) 

Port Talbot Steel Co., Lim., Port Talbot, South Wales. 

Raine & Co., Lim., Delta Iron & Steel Works, Derwenthaugh, Newcastle-on-Tyne. (Rivet bars only.) 

Rennie’s Steel Casting Co., Maukinfauld Road, Parkhead, Glasgow. (Steel castings.) 

Renton & Fisher, Lim., Hopetoun Steel Works, Bathgate. (Steel castings.) 

Richmond Iron & Steel Co., Richmond Iron Works, Stockton-on-Tees. (Rolling Mills for Stay and Rivet bars.) 

Rogerson, John, & Co., Lim., Wolsingham, co. Durham. (Sfeel castings.) 

Scottish Iron & Steel Co., Lim., Waverley Works, Coatbridge, Lanarkshire. (Steel angles and bars.) 

Shaw, W., & Co., Middlesbro’-on-Tees. (Steel castings.) 

Shelton Iron, Steel & Coal Co., Lim., Stoke-on-Trent. 

Skinningrove Iron Co., Lim. (The), Skinningrove, Carlin How, R.S.0., Yorkshire. (Sections and bars.) 

Smith & McLean, Lim., Rolling Mills at Mossend and Gartcosh, Lanarkshire. 

South Durham Steel & Iron Co., Lim., Stockton-on-Tees and West Hartlepool. 

Spencer, John, & Sons, Lim., Newburn Steel Works, Newcastle-on-Tyne. 

Springfield Steel Co., Lim., Melting Furnace and Foundry, 777, London Road, Glasgow. 

Steel Castings, Lim., Parkhead, Glasgow. (Steel castings.) 

Steel Company of Scotland, Lim., Steel Works, Rolling Mills and Foundry at Newton, Glasgow; and Steel Works and 

Rolling Mills at Blochairn, Glasgow. 

Steel, Peech & Tozer, Lim., Sheffield. (Rivet and Stay bars.) 

Stewarts & Lloyds, Lim, (Clydesdale Steel and Iron Works), Steel Works and Rolling Mills, Mossend, Lanarkshire. 
= = » Sun Foundry, Coatbridge, Lanarkshire. (Steel castings.) 

Stockton Steel Foundry Co., Lim., Stockton-on-Tees. (Steel castings.) 

Summerson, Thomas, & Sons, Lim:, Darlington, co. Durham. (Small steel castings.) 

Swalwell Steel Works, co. Durham. (Steel castings.) 

Taylor Bros., Leeds. 

Tennent (R. B.), Lim., Whiffles Foundry, Coatbridge, Lanarkshire. (Steel castings.) 

Towler, William, & Co., Lim., Globe Foundry, Leeds. (Small steel castings.) 

Tyne Electric Steel Foundries, Lim., Dunston-on-Tyne. (Steel castings.) 

Tyzack, Samuel, & Co., Lim., Monkwearmouth Iron & Steel Works Sunderland. (Sections and Bars.) 

Vickers, Lim., River Don Works, Sheffield ; and Barrow-in-Furness. — 

Weardale Steel, Coal & Coke Co., Lim., Spennymoor, co. Durham. 

Weldless (‘The) Steel Tube Co., Ld., Wednesfield, near Wolverhampton. (S/eel ingots for forgings.) 

Wigan Coal & Iron Co., Lim., Wigan, Lancashire. (Sections and Bars.) 

Willans & Robinson, Lim., Queen’s Ferry, Flintshire. (Steel ingots.) 
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FIRMS IN OTHER COUNTRIES. 


ALPHABETICALLY ARRANGED. 


In the following list the name of each works is followed by the place of residence of the Surveyor giving attendance thereat. 


Acciaierie & Ferriere di Pra, Pra, Italy. (GmNoA.) 

Acciaierie Italiane, Bolzaneto, Italy. (GENOA.) 

Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, Paris. 
(Steel castings.) (HAVRE.) 

Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) (HAVRE.) 

Aciéries de Nanterre, Société Anonyme, Nanterre (Seine), 
France. (Steel castings.) (HAvRE.) 

Aktiebolaget Bofors-Gullsping, Bofors, Sweden. (Melting 
Furnaces and Foundry at Bofors.) (GoTHENBURG.) 

Alan Wood Iron & Steel Company, Conshohocken and Ivy 
Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 
(PHILADELPHIA. ) 

Allegheny Steel Co., Brackenridge, Pa., U.S.A. 
castings.) (PITTSBURGH.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, Pa., 
U.S.A. (Sections, angles and bars.) (PHILADELPHIA.) 
American Iron & Steel Manufacturing Co., Lebanon, Pa., 
U.S.A. (Rolling Mills for bars only.) (BALTIMORE.) 
American Iron & Steel Manufacturing Co., Reading, Pa., 

U.S.A. (Rolling Mills for bars only.) (PHILADELPHIA.) 
American Steel & Wire Co. (Shoenberger Works), Fifteenth 
Street, Pittsburgh, Pa., U.S.A. (PITTSBURGH.) - 
American Steel Foundries, Chester, Pa., U.S.A.  (Sfeel 

castings.) (PHILADELPHIA.) 
American Steel Foundries, Indiana Harbor, Ind., 
(Steel castings.) (CHICAGO.) 
Andrews Steel Co., Newport, Kentucky, U.S.A. 
blooms, billets and slabs.) (CLEVELAND, O.) 
Ansaldo, Gio., Armstrong & Co., Fonderie & Acciaierie, 
Cornigliano Ligure, Italy. (Steel castings.) (GENOA.) 
Atlantic Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) (PHILADELPHIA.) 

Atlas Steel Casting Co., Buffalo, New York, U.S.A. (S/ee/ 
castings.) (CLEVELAND, 0.) 
Avesta Jernverks Aktiebolag, 
plates, sections, 
(StrockHOLM.) 
Baldt Steel Co., New Castle, Delaware, U.S.A. (Steel 

castings.) (PHILADELPHIA.) 
Best Steel Casting Co., San Francisco, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 


(Also. steel 


U.S.A. 


(Ingots, 


Avesta, Sweden. (Steel 
and high pressure air receivers.) 


Bethlehem Steel ©o., South Bethlehem, Philadelphia. 
(PHILADELPHIA. ) 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, Pa., 
U.S.A. (Steel castings and ingols.) (PHILADELPHIA.) 
Bjorneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 

(Melting Furnaces and Forge.) (GOTHENBURG.) 

Bonney-Floyd Co., Columbus, Ohio, U.S.A. (Sleel castings.) 
(CoLuMBUS, OHIO.) 

Brylgon Steel Casting Works, New Castle, Delaware, U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Buhl Malleable Co., Detroit, Mich., U.S.A. (Steel castings.) 
(DETROIT.) 

Bultfabriks Aktiebolaget, Hallstahammar, Sweden. (Steel 
castings.) (STOCKHOLM.) 

Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktieselskabet, 
Copenhagen.  (Sleel ingots, forgings and castings.) 
(CoPENHAGEN.) 

Cambria Steel Co., Johnstown, Pa., U.S.A. (PIrrsBuRGH.) 
Canadian Steel Foundries, Lim., Longue Pointe, Montreal. 
(Steel castings.) (MONTREAL.) 
Carbon Steel Co., Pittsburgh, Pa., U.S.A. (PITTsBURGH.) 
Carnegie Steel Co. (Lim.), Pittsburgh, Pa. U.S.A. 

(PirTsBURGH.) 

Central Iron & Steel Oo., Harrisburg, Pa. U.S.A. 
(Rolling Mills.) (BALTIMORE.) - 

Chester Steel Castings Co. Chester, Pa., use (Steel 
castings.) (PHILADELPHIA.) 

Christiania Staalverk, Christiania. (Steel 
(CHRISTIANIA.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. (Steel 
castings.) (SAN FRANCISCO.) 

Compagnie des Forges de Chatillon, Commentry et Neuves, 
Maisons, France. (MARSEILLES.) 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, Le Boucau (Forges de YAdour), (Basses- 
Pyrénées), France. (Bars and Sections.) (BorDEAUX.) 

Compagnie des Forges et Aciéries de la Marine et 
’Homécourt, St. Chamond (Loire), France. (Mar- 
SEILLES. ) 

Compagnie des Mines, Fonderies & Forges d’Alais, Tamaris 
Works, Alais, France. (Bars and Sections.) (Mar- 
SEILLES. ) 


castings.) 
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Corrigan, McKinney & Co., Cleveland, Ohio, U.S.A. (Steel 
ingots, blooms and billets.) (CUBVELAND.) 

Crucible Steel Company of America, Park Works, Pittsburgh, 
Pa., U.S.A. (PITTSBURGH.) 

Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Sieel 
castings.) (DErrort.) 

Eastern Steel Co., Pottsville, Pa, U.S.A. (Sections and 
Bars.) (PHILADELPHIA.) 

Electric Steel Foundry, Portland, Oregon, U.S.A. (Steel 
castings.) (PORTLAND, OREGON.) 

Erie Forge ©o., Erie, Pa., U.S.A. 
forgings.) (CLEVELAND, O.) 

Fagersta Bruks Aktiebolag, Fagersta, Sweden. (S/eel blooms 
and billets.) (StocKHOLM.) 

Falk Company, Milwaukee, Wis., U.S.A. 
(CHICAGO.) 

Federal Steel Co., Chester, Pa., U.S.A. (Steel castings.) 
(PHILADELPHIA.) 

Ferriera di Bolzaneto, near Genoa. 
thickness.) (GENOA.) 

Ferriere di Voltri, Voltri, Italy. 
bars.) (GENOA.) 

Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) (NAPLES.) 

. Fonderia Milanese di Acciaio, Milan. (Steel castings.) 
(GuNOA.) 

Fonderies, Forges et Aciéries de St. Etienne, St. Etienne, 
France. (MARSEILLES.) 

Fonderies d’Acier du Midi, Marseilles. - (Steel castings), 
(MARSEILLES.) ‘ 

Forged Steel Wheel Company, Butler, Pa., U.S.A. 
(PITTSBURGH. ) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres). 
Rive de Gier, France. (MARSEILLES.) 
Glasgow Iron Co., Pottstown, Pa., U.S.A. 

for plates.) (PHILADELPHTA.) : 
Gulf States Steel Co., Alabama City, Ala., U.S.A. (Rivet and 
stay bars up to 24 ins. diameter.) (NEw ORLEANS, LA.) 

Holtzer, Jacob, & Co., Aciéries d’Unieux, Unieux (Loire), 
France. (Steel castings.) (MARSEILLES.) 

Hoopes & Townsend Oo., Philadelphia, Pa., U.S.A. (Rolling 
Mills for bars at Fort Washington, Pa.) (PuHta- 
DELPHIA.) 

Hubbard Steel Foundry Co., East Chicago, Indiana, U.S.A. 
(Steel castings.) (Cutcaao.) - 

Huntington Steel Foundry Co., Huntington, Indiana, U.S.A. 
(Steel castings.) (CHICAGO.) 

Lllinois Steel Co., Chicago, U.S.A. 


(Steel ingots and 


(Steel castings.) 


(For plates up to % in. 


(Small sections, angles and 


(Rolling Mills 


(PITTSBURGH. ) 
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Imperial Steel Works (The), Yawata, Japan. (NAGASAKI.) 
Inland Steel Co., Indiana Harbor, Ind., U.S.A. (Curcaco.) 


Japan Steel Works, Lim. (The), Muroran, Japan. (Sfeel 
ingots, forgings and castings.) (HAKODA'TR.) 
Jones & ‘Laughlin, Lim., Pittsburgh, Pa, U.S.A. 


(PITTSBURGH.) 

Judson Manufacturing Co., 16th and Rhode Island Streets, 
San Francisco, Cal., U.S.A. (Steel ingots for forgings.) 
(San FRANCISCO.) 

Kawasaki Dockyard Co., Lim., Shiri-ike-mura, Hiogo, 
Japan. (Steel bars, sections and castings.) (KoBn.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
Forgings and plain and angle bars of small section.) 
(Kop. ) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, Foundry 
and Forge at Kohlswa, Sweden.) (SrockHomM.) 

La Belle Iron Works, Steubenville, Ohio, U.S.A. 
BURGH.) 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. (CLEVELAND.) 

Latorps Bruk, Finspong, Sweden. (Managers, Kohlswa 
Jernverks Aktiebolag.) (Melting Furnaces and Forge.) 
(SrocKHOLM.) 


(Pirts- 


Laken’s Iron and Steel Company, Coatesville, Pennsylvania, 
U.S.A. (PHILADELPHIA.) 

Malleable Iron Fittings OCo., 
castings.) (New York.) 

Midvale Steel Co., Philadelphia, Pa., U.S.A. (PHILADEL- 
PHIA.) 

Mitsu Bishi Dockyard & Engine Works, Nagasaki, Japan. 
(Steel castings.) (NAGASAKI.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and Forge.) 
(GOTHENBURG.) 

National Foundry Co., Erie, Pa., U.S.A. 
(CLEVELAND.) 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) (CHICAGO.) 


Branford, Conn. (Sfeel 


(Steel castings.) 


New Jersey Steel. Co., Rahway, New Jersey, U.S.A. 
castings.) (New York.) 


(Steel 


Nicopol-Marioopol Mining & Metallurgical Co., Sartana, 
South Russia. (OpEssa.) 

Nippon Kokan’ Kabushiki Kaisha, Kawasaki, Japan. 
tubes, bars and sections.) (YOKOHAMA.) 

Nova Scotia Steel & Coal Co., Lim. (Steel Works at North 
Sydney, 0.B., and Rolling Mills at New Glasgow, N.S.) 
(Bars and Sections only.) (Hauirax, N.S.) 


(Steel 
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Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. (Rolling 
Mills for bars.) (PrrrsBurGeH.) 

Otis Steel Co. (The), Cleveland, Ohio, U.S.A. (Steel plates.) 
(CLEVELAND. ) 

Pacific Coast Steel Co., Seattle, Washington, U.S.A. 
(Sections and bars.) (SEATTLE.) 

Pacific Coast Steel Co., South San Francisco, Cal., U.S.A. 
(Small sections and bars.) (SAN FRANCISCO.) 

Penn Steel Casting & Machine Co., Chester, Pa., U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Pennsylvania Steel Co., Steelton, near Harrisburg, Pa. 
(BALTIMORE. ) 

Phenix Iron Works, Phoenixville, Pa., U.S.A. (PHrLA- 
DELPHIA.) 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 
(PrrrsBuRGH.) 

Pittsburgh Steel Foundry, Glassport, Pa. U.S.A. (Steel 
castings and Ingots.) (PITTsBURGH.) 

Reading Steel Casting Co., Reading, Pa., U.S.A. (Small 
steel castings.) (PHILADELPHIA.) 

Republic Iron & Steel Co., Youngstown, Ohio, U.S.A. 
(PITTSBURGH. ) 

Sandvikens Jernverks Aktiebolag, Sandviken,Sweden. (Sfeel 
ingots, forgings, and steel tubes.) (SvOCKHOLM.) 

Schneider & Co., Creusot. (MARSEILLES.) 

Scullin-Gallagher Iron & Steel Co., St. Louis, Mo., U.S.A. 
(Steel castings.) (PITTSBURGH.) 

Sociedad Altos Hornos de Vizcaya, Bilbao. (BrLBAo.) 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. (BrLBao.) 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. (BrLBao.) 

Sociedad Metalurgica Duro-Felguera, Lia Felguera, Asturias, 
Spain. (BmBao.) 

Societa Alti Forni, Fonderie & <Acciaierie di Piombino, 
Porto Vecchio di Piombino, Italy. (Sections and bars.) 
(GENOA.) ; 

Societi: degli Alti Forni, Fonderie ed Acciaierie di Terni. 
Works at Terni. (NAPLES.) 

Societi Ilva Bagnoli, Bagnoli, Naples. (Sections and bars.) 
(NAPLES.) 

Societa Ligure Metallurgica, Lim., Sestri Ponente, Italy. 
(GENOA.) 

Societa Siderurgica di Savona (late Tardy & Benech), 
Savona. (GENOA.) 

Societi Tubi Mannesmann, Dalmine, Bergamo, Italy. 
(Welaless rolled or drawn steel tubes, hollow pillars, and 
davits.) (GQENOA.) 


Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Steel castings.) (MARSEILLES. ) 

Société Anonyme des Aciéries Nantaises, Nantes. (S/eel 
castings.) (NANTES.) 

Société Anonyme des Fonderies et Aciéries de Hirson 
Hlirson, France. (Steel castings.) (HAVRE.) 

Société Anonyme des Forges et Fonderies de Montataire, 
Montataire, France. (HAVRE.) 

Société Anonyme. des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besangon (Doubs), France. 
(MARSEILLES.) 

Sterling Steel Foundry Co., Braddock, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH. ) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, Sweden. 
(Steel Works at Domnarfvet.) (Sections of all sizes and 
plates up to 3 in, thick.) (STOCKHOLM.) 

Strémmens Verksted, near Christiania. (Steel castings.) 
(CHRISTIANIA. ) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden 
(Melting Furnaces and Rolling Mills.) (GOTHENBURG.) 


Sumitomo Steel Works, Osaka, Japan. (Steel castings 


and forgings.) (XOBE.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) (SrocKHowm.) 

Tennessee Coal, Iron & Railroad Co., Birmingham, Ala., 
U.S.A. (Steel Works at Ensley, Ala., and Rolling Mills at 
Bessemer, Ala.) (New ORLEANS, LA.) 

Tidewater Steel Company, Chester, Pennsylvania, U.S.A. 
(PHILADELPHIA. ) 

Tokio Seiko Kaisha, Oshima, Tokio, Japan. (Steel castings 
and forgings.) (YOKOHAMA.) 

Tremont Nail Co. (The), West Wareham, Mass., U.S.A, 
(Sleel ingots and forging billets.) (BostTon.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) (PITTSBURGH.) 

Upson Nut Co., Cleveland, Ohio, U.S.A. (Round and square 
steel bars.) (CLEVELAND.) 

Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 
(YOKOHAMA.) 

Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. (NANTES.) 

Washington Iron Works, Seattle, Washington, U.S.A. 
(Steel castings.) (SEATTLE.) 

Wharton, William, Jr., & Co., Inc., Easton, Pa. U.S.A. 
(Steel castings.) (PHILADELPHIA.) 

Wheeling Mold & Foundry Co., Wheeling, W. Va., U.S.A. 
(Steel castings.) (PITTSBURGH.) 

Worth Bros. Steel Works, Coatesville, Pa. (PHILADELPHIA.) 
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FIRMS IN OTHER COUNTRIES. 


ARRANGED ACCORDING TO SURVEYING DISTRICTS. 


BALTIMORE, MD. 
American Iron & Steel Manufacturing Co., Lebanon, 
Pa., U.S.A. (Rolling Mills for bars only.) 
Central Iron & Steel Co., Harrisburg, Pa., U.S.A. 
(Rolling Mills.) 
Pennsylvania Steel Co., Steelton, Harrisburg, Pa., U.S.A. 


BILBAO. 

Sociedad Altos Hornos de Vizcaya, Bilbao. 

Sociedad Anonima Fabrica de Mieres, Ablafia, Asturias, 
Spain. 

Sociedad Anonima Fabrica de San Francisco del Desierto, 
Bilbao. 

Sociedad Metalurgica Duro-Felguera, La Felguera, 
Asturias, Spain. 


‘ 


BORDEAUX. 
Compagnie des Forges et Aciéries de la Marine et 
@Homécourt, Le Boucau (Forges de lAdour), 
(Basses-Pyrénées), France. (Bars and Sections.) 


BOSTON. 
The Tremont Nail Co., West Wareham, Mass., U.S.A. 
(Steel ingots and forging billets.) © 


CHICAGO. 

American Steel Foundries, Indiana Harbor, Ind., U.S.A. 
(Steel castings.) 

Falk Company, Milwaukee, Wis., U.S.A. (Steel 
castings.) : 

Hubbard Steel Foundry Co., East Chicago, Indiana, 
U.S.A. (Steel castings.) 

Huntington Steel Foundry Co., Huntington, Indiana, 
U.S.A. (Steel castings.) 

Inland Steel Co., Indiana Harbor, Ind., U.S.A. 

National Steel Foundries Co., Milwaukee, Wis., U.S.A. 
(Steel castings.) 


CHRISTIANIA. 
Christiania Staalveerk. (Steel castings.) 
Strémmens Verksted, near Christiania. (Steel castings.) 


CLEVELAND, O. 

Andrews Steel Co., Newport, Kentucky, U.S.A. (Ingots, 
blooms, billets and slabs.) 

Atlas Steel Casting Co., Buffalo, N.Y. (Steel castings.) 

Corrigan, McKinney & Co., Cleveland, Ohio, U.S.A. 
(Steel ingots, blooms and billets.) 

Erie Forge Co., Erie, Pa., U.S.A. (Steel ingots and 
forgings.) * 

Lackawanna Steel Co., Buffalo, N.Y., U.S.A. 

National Foundry Co., Erie, Pa., U.S.A. (Steel castings.) 

Otis Steel Co. (The), Cleveland, Ohio, U.S.A. (Steel 
plates.) 

Upson Nut Co., Cleveland, Ohio, U.S.A. (Round and 
square steel bars.) 


COLUMBUS, OHIO. 
Bonney-Floyd Co., Columbus, Ohio, U.S.A. (Steel 
caslings.) 


COPENHAGEN. 
Burmeister & Wain’s Maskin-og Skibsbyggeri, Aktie- 
selskabet, Copenhagen. (Steel ingots, forgings and 
castings.) 


DETROIT, MICH. 
Buhl Malleable Co., Detroit, Mich., U.S.A. (veel 
castings.) 
Detroit Steel Casting Co., Detroit, Mich., U.S.A. (Steel 
castings.) 


GENOA. 

Acciaierie & Ferriere di Pra, Pra, Italy. 

Acciaierie Italiane, Bolzaneto, Italy. 

Ansaldo, Gio., Armstrong & Co., Fonderie & Acciaierie, 

‘Cornigliano Ligure, Italy. (Steel castings.) 

Ferriera di Bolzaneto, near Genoa. (For plates up to 
3 in. thickness.) P 

Ferriere di Voltri, Voltri, Italy. (Small sections, 
angles and bars.) 

Fonderia Milanese di Acciaio, Milan.  (.Sfeel castings.) 

Societa Alti Forni, Fonderie & Acciaierie di Piombino, 
Porto Vecchio di Piombino, Italy. (Sections and bars.) 

Societ’ Ligure Metallurgica, Lim., Sestri Ponente, 
Italy. [ Continued. 
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GENOA—continued,. 


Societa Siderurgica di Savona (late Tardy & Benech), 
Savona. 

Societi: Tubi Mannesmann, Dalmine, Bergamo, Italy. 
(Weldless rolled or drawn steel tubes, hollow pillars 
and davits.) 


GOTHENBURG. 


Aktiebolaget Bofors-Gullspang, Bofors,Sweden. (Melting 
Furnaces and Foundry at Bofors.) 

Bjorneborgs Jernverks Aktiebolag, Bjérneborg, Sweden. 
(Melting Furnaces and Forge.) 

Strémsniis Jernverks Aktiebolag, Degerfors, Sweden. 
(Melting Furnaces and Rolling Mills.) 

Motala Verkstads Nya Aktiebolag, Motala Verkstad, 
Sweden. (Melting Furnaces, Rolling Mills and 
Forge.) 


HAKODATE. 


The Japan Steel Works, Lim., Muroran, Japan. (Sleel 
ingots, forgings and castings.) 


HALIFAX, N.S. 


Nova Scotia Steel & Coal Co., Lim. (Steel Works at 
North Sydney, ©.B., and Rolling Mills at New 
Glasgow, N.S.) (Bars and Sections only.) 


HAVRE. 


Aciéries de Grenelle (E. Plichon), 56, Rue Lourmel, 
Paris. (Steel castings.) 

Aciéries de Maromme (E. Breton), Maromme (Seine 
Inférieure), France. (Steel castings.) 

Aciéries de Nanterre, Société Anonyme, Nanterre 
(Seine), France. (Steel castings.) 

Société Anonyme des Fonderies et Aciéries de Hirson, 
Hirson, France. (Steel castings.) 

Société Anonyme des Forges et Fonderies de Montataire 
Montataire, France, 


: 


KOBE. 


Kawasaki Dockyard Co., Lim.; Shiri-ike-mura, Hiogo, 
Japan. (Steel bars, sections, and castings.) 

Kobe Steel Works, Lim., Kobe, Japan. (Steel castings, 
Sorgings, and plain and angle bars of smail section.) 
Sumitomo Steel Works, Osaka, Japan. (Steel castings 

and forgings.) 


MARSEILLES. 


Compagnie des Forges de Chatillon, Commentry et 
Neuves-Maisons, France. 

Compagnie des Forges et Aciéries de la Marine et 
d’Homécourt, St. Chamond (Loire), France. 

Compagnie des Mines, Fonderies & Forges d’Alais, 
Tamaris Works, Alais, France. (Bars and Sections.) 

Fonderies, Forges et Aciéries de St. Etienne, St. 
Etienne, France. 

Fonderies d’Acier du Midi, Marseilles. (Steel castings.) 

Forges de la Loire et du Midi (Messrs. Marrel Fréres), 
Rive de Gier, France. 

Holtzer, Jacob, & Cie., Aciéries d’Unieux, Unieux 
(Loire), France. (Steel castings.) 

Schneider & Co., Creusot. 

Société Anonyme des Aciéries & Forges de Firminy, 
Firminy (Loire), France. (Stee! castings.) 

Société Anonyme des Hauts-Fourneaux, Fonderies & 
Forges de Franche-Comté, Besancon (Doubs), 
France. 


MONTREAL. 


Canadian Steel Foundries, Lim., Longue Pointe, 
Montreal. (Steel castings.) 


NAGASAKI. 
Imperial Steel Works, The, Yawata, Japan. 
Mitsu Bishi Dockyard & Engine Works, Nagasaki, 
Japan. (Steel castings.) 


NANTES. 


Société Anonyme des Aciéries Nantaises, Nantes. (Steel 
castings.) 

Usines Métallurgiques de la Basse Loire, Trignac, near 
St. Nazaire. 


NAPLES. 


Ferriere ed Acciaierie del Vesuvio, Torre Annunziata, 
Naples. (Rolling Mills for sections and bars.) 

Societa degli Alti Forni, Fonderie ed <Acciaierie di 
Terni. Works at Terni. 

Societa Ilva Bagnoli, Bagnoli, Naples. (Sections and 
bars.) 


116 LLOYD’S REGISTER OF SHIPPING. 


NEW ORLEANS. 
Gulf States Steel Co., Alabama City, Ala., U.S.A. 
(Rivet and stay bars up to 24, ins. diameter.) 
Tennessee Coal, Iron & Railroad Co., Birmingham, 
Ala., U.S.A. (Steel Works at Ensley, Ala., and 
Rolling Mills at Bessemer, Ala.) 


NEW YORK. 
Malleable Iron Fittings Co., Branford, Conn., U.S.A. 
(Steel castings.) 
New Jersey Steel Co., Rahway, N.J., U.S.A. (Steel 
castings.) ara 


ODESSA. 
Nicopol-Marioopol Mining & Metallurgical Co., Sartana, 
South Russia. 


PHILADELPHIA, PA. 

Alan Wood Iron & Steel Company, Conshohocken and 
Ivy Rock, Pa., U.S.A. (Blooms, billets and thin plates.) 

American Bridge Co., Pencoyd Iron Works, Pencoyd, 
Pa., U.S.A. (Sections, angles and bars.) 

American Iron & Steel Manufacturing Co., Reading, 
Pa., U.S.A. (Rolling Mills for bars only.) 

American Steel Foundries, Chester, Pa., U.S.A. (Steel 
castings.) - 

Atlantic Steel Castings Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Baldt Steel Co., New Castle, Delaware, U.S.A. (Steel 
castings.) 

Bethlehem Steel Co., South Bethlehem, Philadelphia, 
Pa., U.S.A. : 

Birdsboro’ Steel Foundry & Machine Co., Birdsboro’, 
Pa., U.S.A. (Steel castings and ingots.) 

Brylgon Steel Casting Works, New Castle, Delaware, 
U.S.A. (Steel castings.) 

Chester Steel Castings Co., Chester, Pa., U.S.A. (Steel 
castings.) 

Eastern Steel Company, Pottsville, Pa., 
(Sections and Bars.) 

Federal Steel Co., Chester, Pa., U.S.A. (Steel castings.) 

Glasgow Iron Co., Pottstown, Pa., U.S.A. (Rolling 


Mills for plates.) 
Hoopes & Townsend Co., Philadelphia, Pa., U.S.A. 


(Rolling Mills for bars at Fort Washington, Pa.) 
[ Continued. 


U.S.A. 


PHILADELPHIA, PA.—continwed. 

Luken’s Iron & Steel Company, Coatesville, Pa., U.S.A. 

Midvale Steel Co., Philadelphia, Pa., U.S.A. 

Penn Steel Casting & Machine Co., Chester, Pa., U.S.A. 
(Steel castings.) 

Pheenix lron Works, Phoenixville, Pa., U.S.A. 

Reading Steel Gasting Co., Reading, Pa., U.S.A. 
(Small steel castings.) 

Tidewater Steel Company, Chester, Pa., U.S.A. 

Wharton, William, Jr., & Co., Inc., Easton, Pa., U.S.A. 
(Steel castings.) 

Worth Bros. Steel Works, Coatesville, Pa., U.S.A. 


PITTSBURGH, PA. 

Allegheny Steel Co., Brackenridge, Pa., U.S.A. (Also 
steel castings.) 

American Steel & Wire Co. (Shoenberger Works), 
Fifteenth Street, Pittsburgh, Pa., U.S.A. 

Cambria Steel Co., Johnstown, Pa., U.S.A. 

Carbon Steel Co., Pittsburgh, Pa., U.S.A. 

Carnegie Steel Co., Lim., Pittsburgh, Pa., U.S.A. 

Crucible Steel Company of America, Park Works, 
Pittsburgh, Pa., U.S.A. 

Forged Steel Wheel Company, Butler, Pa., U.S.A. 

Illinois Steel Co., Chicago, U.S.A. 

Jones & Laughlin, Lim., Pittsburgh, Pa., U.S.A. 

La Belle Iron Works, Steubenville, Ohio, U.S.A. 

Oliver Iron & Steel Co., Pittsburgh, Pa., U.S.A. 

Pittsburgh Crucible Steel Co., Midland, Pa., U.S.A. 

Pittsburgh Steel Foundry, Glassport, Pa., U.S.A. 
(Castings and Ingots.) 

Republic Iron & Steel Co., Youngstown, Ohio, U.S.A. 

Scullin-Gallagher Iron & Steel Co., St. Louis, Mo., 
U.S.A. (Steel castings.) 

Sterling Steel Foundry Go., Braddock, Pa., U.S.A. 
(Steel castings.) 

Union Steel Casting Co., Pittsburgh, Pa., U.S.A. (Steel 
castings.) 

Wheeling Mold & Foundry Co., Wheeling, W. Va., 
U.S.A. (Steel castings.) 


PORTLAND, OREGON. 


Electric Steel Foundry, Portland, Oregon, U.S.A. 
(Steel castings.) 
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SAN FRANCISCO, CAL. 


Best Steel Casting Co., San Francisco, Cal., U.S.A. 
(Steel castings.) 

Columbia Steel Company, Pittsburgh, Cal., U.S.A. 
(Steel castings.) 

Judson Manufacturing Co., 16th and Rhode Island 
Streets, San Francisco, Cal., U.S.A. (Steel ingots for 
forgings.) 

Pacific Coast Steel Co., South San Francisco, Cal., 
U.S.A. (Small sections and bars.) 


SEATTLE, WASH. 


Pacific Coast Steel Co., Seattle, Washington, U.S.A. 
(Sections and bars.) 

Washington Iron Works, Seattle, Washington, U.S.A. 
(Steel castings.) 


STOCKHOLM. 


Avesta Jernverks Aktiebolag, Avesta, Sweden. (Steel 
plates, sections, and high pressure air receivers.) 
Bultfabriks Aktiebolaget, Hallstahammar, Sweden. 


(Steel castings.) [ Continued. 


STOCKHOLM—continued. 


Fagersta Bruks Aktiebolag, Fagersta, Sweden. (Steel 
blooms and billets.) 

Kohlswa Jernverks Aktiebolag. (Melting Furnaces, 
Foundry and Forge at Kohlswa, Sweden.) 

Latorps Bruk, Finspong, Sweden. (Managers, Kohlswa 
Jernverks Aktiebolag.) (Melting Furnaces and 
Forge.) 

Sandvikens Jernverks Aktiebolag, Sandviken, Sweden. 
(Steel ingots, forgings, and steel tubes.) 

Stora Kopparbergs Bergslags Aktiebolag, Falun, 
Sweden. (Steel Works at Domnarfvet.) (Sections of 
all sizes and plates up to 4 ins. thick.) 

Surahammars Bruks Aktiebolag, Surahammar, Sweden. 
(Forge and Rolling Mills.) : 


YOKOHAMA. 
Nippon Kokan Kabushiki Kaisha, Kawasaki, Japan. 
(Steel tubes, bars and sections.) 
Tokio Seiko Kaisha, Oshima, Tokio, Japan. (Steel 
castings and forgings.) 
Uraga Dock Co., Lim., Uraga, Japan. (Steel castings.) 


(Revised, July, 1917.) 
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EQUAL ANGLES. 


BRITISH 


ae Correct Standard Profile. | afini- | Maxi- a 
a =| thick | thick- 
singe a (a i ca 
t t t r, rs 
Inches. Inch. Inch, Inch. Inch. Inch, Inch. ies 
1 xl “125 oo 250 | °125 | °300 | °175 125 
1}x1} | “125 | — | 250 | -125 | °300 | -200 | °150 
14x14 | 125 | — | -250 | +125 | °350 | -200 | +150 
13x13 175 = 300 | °175 | ‘375 | *225 | -150 
2 x2 175 = 300 | °175 | °400 250 | 175 
2}x2} | 175 | — | ‘800 | ‘175 | -450 | ‘250 | *175 
2kx2h | 250 | 375 | -500 | 200 | 500 | 275 | -200 
23 x 23 250 | °375 | °500 | °225 | °525 275 | °200 
3 x3 250 | °375 | 500 | °250 | °525 | ‘300 | °200 
8h x 34 *300 | °425 | °500 | °275 | 575 | °325 °225 
4 x4 800 | °425 | 500 | °800 | °625 | °350 *250 
44 x 44 3875 == 500 | °825 | °650 | °400 275 
5 xd B75 = 500 | °350 | ‘700 | *425 “300 
6 x6 “450 =— 625 | 425 | °775 | °475 325 
finest *500 = 675 | *475 | *850 950 | 375 
8 x8 DDO — ‘750 | °550 | °950 | °600 “425 


Correct Standard Profile. Mini- Maxi- 
= : mum mum 
mam, | Moos. | num, |" SSoa | sales | 

t t t 
Inch. Inch. Inch. Inch. Inch, 
"125 —- "250 "125 “300 
"125 — "250 125 325 
175 — “300 "150 *350 
175 —_ “300 175 375 
"150 — “300 150 “400 
175 —_— *300 175 | ~°450 
175 = *300 “150 *450 
"250 375 “500 200 “500 
*250 375 “500 *225 525 
"225 — “500 *225 *525 
250 “375 “500 250 525 
*250 375 *D00 *250 “550 
*250 375 *500 250 *5D0 
300 "425 “500 275 575 
*300 "425 “500 275 “600 
*300 "425 “500 275 “600 
300 “425 “500 *300 625 
*300 425 “500 “300 625 
B75 as “500 *B25 *625 
375 —- “500 325 *650 
375 — *D00 325 625 
“B75 — “500 B25 “650 
375 — “500 325 *650 
375 a *b00 *350 “675 
B75 — “500 *BD0 ‘700 
B75 —_ “500 “B50 ‘700 
B75 — “500 *350 ‘700 
— “550 _ “400 ‘750 
_— 525 _— “B75 *725 
—_ “550 -- 400 | °*750 
— | 575 | — | °400 | 750 
— | 625 a | 425) 775 
— *650 —_ 450 | °825 
—_ *675 —_ “475 *850 


STANDARD SECTIONS. 


UNEQUAL ANGLES. 


Thickness at 


apy ey Es 
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(NoTE:—The Section marked thus * is additional to the British Standard Seetions.) 


Radii. 
Root. Toe. 
r ", 
Inch. Inch. 
175 °125 
200 150 
"225 “150 
225 “150 
"250 175 
250 175 
250 175 
275 *200 
"275 "200 
275 *200 
*300 | *200 
*3825 225 
325 225 
*B25 "225 
*350 250 
*850 | °250 
B50 250 
*350 | °250 
375 "250 
“400 275 
B75. |. *2505 
“400 275 
“400 275 
“400 275 
"425 300 
"425 300 
"425 “300 
"450 325 
425 “300 
“450 *325 
475 325 
475 *825 
“500 “350 
“550 “B75 
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BRITISH STANDARD SECTIONS. 


BULB ANGLES. 


(Norn :—The Sections marked thus * are additional to the British Standard Sections.) 


w—- —--—-— B —-:-—---:—— 


Se eee eed 


: Thickness at 
« Correct Standard _ Web thickness. 
Size. Profile. Radii. 
ae ees == iene: Maximum | Minimum 

ans ty t, rolled. rolled, r, ty r, r r 
Inches. Inch. Inch. | Inch, Inch. Inch. Inch. Inch. Inch. 
4 x2h 300 00 | °240 300 200 525 300 250 
5 x2h 325° 525 | 280 "350 250 “600 “350 "300 
taxes “325 525 | °280 *350 250 “600 “850 *300 
54x38 “350 550 | +300 “B75 250 650 375 325 
6 x3 375 *D75 320 “400 275 675 400 *325 
6 x38} 375 *D75 320 “400 275 *675 *400 325 
64x38 375 ‘DTD 340 425 "275 ‘700 425 350 
64 x 34 “400 © "600 | °3840 *425 275 ‘700 “425 “B50 
7 x3 “400 600 “360 | “450 8300 ‘750 “450 “375 
7 x8} “425. "625 360 450 “300 *750 450 *375 
74x38 425 *625 *380 475 825 “800 475 “400 
74 x 84 "425 *625 *380 475 825 “800 475 “400 
8 x3 425 *625 | °400 500 *825 *825 “500 “400 
8 x3} *450 “650 | 400 “500 *825 *825 “500 “400 
84x38 450 *650 420 "525 *350 *850 525 425 
8} x 34 ‘475 "675 “420 “525 “350 "850 “b25 “425 
Sexes “475 675 “440 “550 *350 "200 *D50 “450 
9 x34 “475 675 440 “550 *350 900 “550 450 
94 x 34 “B00 ‘700 “450 “550 “B75 “950 “550 “475 
10 x3} 525 ‘725 “460 *D75 “400 ‘975 575 “500 
*104 x 33 “525 725 470 ‘575 “400 ‘975 “575 “500 
11 x34 “550 750 | 480 625 "425 1°050 "625 525 
*114 x 34 “575 | "775 “490 *650 “450 1100 *650 “550 
12 x3} “575 ‘775 “500 *675 “450 1125 "675 “550 
12 x4 “600 800 “500 675 450 11125 *675 “550 


Where the thickness of Bulb Angle is greater than the Standard thickness, the flange and web will not be of the same 
thickness; generally for each ‘05 inch increase in the thickness of the web the thickness of the flange will be increased 025 inch. 


BRITISH STANDARD SECTIONS. 


BULB TEES. 


ee 8B ee OO Oe 


Val 
ia 
| 
‘ 


es eg ee ee a 
. 7! sad 
« % * 
Thickness at Web 
correc F 
Standard profile. thickness. 
Size. Radii. 
Web. Flange. 
Maximum | Minimum 
—_|————__|_ rolled. rolled, | —_-_ <—_ | ———c—“—lme FS 
AXxB t te d " ", Ts " 
Inches. Inch. Inch. Inch. Inch. Inch. Inch. Inch. Inch, Inch. 
7x5 425 “425 500 "B50 “450 “600 200 “800 “300 


The standard thickness of flange of Bulb Tees is to be measured at a distance half way between the extreme edges 
of the flanges and the nearer side of the web. 
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BRITISH STANDARD SECTIONS. 


BULB PLATES, 


(NoTE:—The Section marked thus * is additional to the British Standard Sections.) 


re 


Z BARS, 


. ——————— TT rn aaa 
- ot Geereek Thickness. : Size Thickness at Correct Web thickness Radii. 
ize. Standard Radii 2 Standard Profile. . mig 
Profile. 
; a Web and Web. | Flanges. | __ : 
A eg Pealear ad ft; ts leis ni tas bor ae een _—_ oe 
Inches. Inch, Inch. Inch. Inch. Inch. Inch. | es eee Oe ma es te r ", 
"5 *250 *350 *200 *350 “550 +200 : Inches. Inch. Inch. Inch. Inch, Inch, Inch. 
: , 8x2kx3 “300 400 500 “800 825 225 
6 *300 “400 *250» || “400 ‘700 "250 4x 14 x2 "150 250 ‘475 “150 “300 200 
7 350 “450 275 “450 “800 800 4x2 x2 175 ‘275 “475 175 *325 "225 
: 4x 23x38 325 "425 525 B25 *350 "225 
8 400 525 "825 500 900 825 ; | 
5x38 x8 *350 “450 “550 *B50 *375 “250 
9 | “450 | ‘575 850 | ‘575 | 1000 | ‘875 : 6x 8h x 34 “B75 "475 *b75 B75 425 | °300 
10. | °500 625 *875 625 1°100 400 7 x 84 x 34 400 500 “600 400 450 300 | 
8x34x3h | 425 “525 "625 "425 450 "325 
11 ‘550 |. , : . 
| Chiaki ill le aad ae 9x3hx3}| 450 | -550 | -650 | 450 | 475 | -850 | 
12°| 600 | 750 | -450 | -725 | 1800 | -475 10x 8}x8} | °475-| ‘575 | 675 | 475 | °500 | 350 


When the thickness of Zed bar is greater than the Standard thickness, the increase 
in thickness of flanges and web will not be the same; generally, for each "05 inch increase 
in the thickness of the web, the flange will be increased ‘025 inch. 
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BRITISH STANDARD SECTIONS. 


CHANNELS. 


(NoTE :—The Sections marked thus * are additional to the British Standard Sections.) 


Size. ba oe perigee ag Web thickness, Radi. 
Web and Flanges. Web. Flange. Seton aati Root. Toe. 
i> roll rolled. ——— 

AX B x B t, te r v; 
i Inches. . Inch, Inch, Inch. Inch, Inch. Inch, 
6 x3 x3 “375 “475 "575 *350 ‘475 *325 
6 x3hx3} B75 475 *575 *850 “AT75 *825 
i XB CS B75 “475 “575 *350 A475 "825 
7 x84 x 3h “400 “500 “600 350 500 *350 
*74x3 x8 “400 “500 “600 “350 “500 *B50 
*74 x 34 x 34 “400 500 “600 “350 “500 "B50 
igh ogni peat: “400 “500 “600 “350 500 *350 
8 x3hx33 "425 *525 625 B75 *525 *375 
8 x4 x4 450 “550 *650 400 “DDO “B75 
*8Lx3 x8 "425 525 *625 375 52D *375 
*8i x 34 x 84 “450 *5D0 “650 “400 *5D0 *875 
9 x3$x 3h “450 "550 *650 “400 "550 “375 
9 x4 x4 “475 "575 675 "425 "57D “400 
*ol x 34 x 32 *450 *bDO *650 “400 “550 375 
10 x3} x3} "475 ‘D75 675 "425 575 “400 
10 x4 x4 "475 *D75 675 "425 ‘575 “400 
*108 x 3 x 84 “475 Li is “675 “425 ‘575 “400 
11 x34x 3h “475 ‘575 “675 "425 575 “400 
ll x4 x4 “500 “600 ‘700 450 “600 *425 
*114 x 34 x 84 500 “600 *700 *450 “600 "425 
12 x38}x 8} “500 600 “700 450 “600 “425 
12 x4 x4 525 625 "725 “475 625 “425 
wal aod Wea | 525 625 "725 “475 "625 425 
"14 x4 x4 525 *625 725 “AT75 *625 “425 
1D xt KA "525 "625 “725 475 *625 "425 


The Standard thickness of flanges of Channel bar is to be measured at distances half-way between the extreme edges 
of the flanges and the nearer side of the web. 


_ The web of Channel bars can vary in thickness between the limits shown in the Table, but the thickness of flange 
remains constant, 
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SINGLE PLATE RUDDER AND STERN FRAME. 


a> 


STERN FRAME SHOWING SCARPHS WHEN THE 
STERN FRAME IS IN MORE THAN ONE PIECE. 
(Section 9 and Table 1.) 


SINGLE PLATE RUDDER. ARM AT EACH PINTLE 
AND KEY TO MAIN PIECE. 
(Section 10 and Tables 22, 23 and 24.) 


e300 a 
Ee ST 
Kad 


J Wty WW 

' ) 

ie ae bibeky 
Py, wt 


- A Se ata t ict] 


W/, 
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COUPLINGS OF RUDDER HEADS. 


Horizontal Coupling of Rudder -Head. Vertical Coupling of Rudder Head. 
(Section 10 and Table 23.) (Section 10 and Table 23.) 
Rudder Head 9} inches diameter. Rudder Head 9} inches diameter. 


Section through A.B. 


Scarphed Coupling of Rudder Head. 
(Section 10 and Table 23.) 


Rudder Head 9} inches diameter, 


124 


ARRANGEMENT OF SIDE STRINGERS. 


(Section 15 and Tables 2, 3 & 7.) 


<—-——---Above 7 feet and not exceeding 14 feet.----—-—_-—> 
<5 = —_— —-—— — Above 14 feet and not.excesding 21 test; ——— _— — <>; —— ~~ > 


<—— — — — — — — — — — —Above 21 feet and not exceeding 27 feet. 


— 


ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 


(Section 13 and Table 5.) 


/ ‘ Section at Intermediate 
Section at Web Frame. Frame with Bracket 
under Side Stringer. 


Butt Strap of Side Stringer Face 
Angle at Web Frames, where the 
transverse number does not exceed 69. 


[loo o o| 


1 filo; 


Above 14 feet and not exoeeding 16 feet. 


| al py Fe 


Web Frame. 


Web Frame 
Bracket under 
Side*Stringer. 


126 ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 
(Section 13 and Table 5.) 
Section at Intermediate 


Section at Web Frame. Frame with Brackets 
under Side Stringers. 


Butt Strap of Side Stringer Face Angle 
at Web Frames where the transverse 
number does not exceed 69, 


PY Se oe ee 


Above 16 feet ana not exceeding 24 feet. 


les ae ee ee ee 


Elevation showing Web Frames and Intermediate Frames, 


Web Frame 
Bracket under 
Side Stringer. 
Bracket under 
Side Stringer, 

Web Frame 


ARRANGEMENT OF WEB FRAMES AND SIDE STRINGERS. 


(Section 138 and Table 5.) 


Section at Web Frame. 


Butt Strap of Side Stringer Face Angle 

at Web Frame where the transverse 

number is above 69 and not ex- 
ceeding 111. 


2o oes ee ae = 
o& Looe Lso® 
= sess sess 
& §S°5 §5%5 
~” ~~ 


~~ — Above 24 foot and not exceeding 27 feet. 


a a ee = Se Se 


Section at Intermediate 
Frame, with Brackets 
under Side Stringers. 
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MIDDLE LINE KEELSONS. 


(Section 14 and Table 6.) 


ORDINARY KEELSON STANDING UPON KEELSON WITH INTERCOSTAL KEELSON WITH INTERCOSTAL PLATE 
FLOORS, WITH BAR KEEL. 3 PLATE AND BAR KEEL. AND FLAT PLATE KEEL. 
Above 1200 and not exceeding 4700. Above 1200 and not exceeding 4700. Above 1200 and not exceeding 4700. 


Above 4700 and not exceeding 12,400. 


Above 26,000 and not exceeding 36,000. Above 12,400 and not exceeding 36,000. 


MIDDLE LINE KEELSONS. 


(Section 14 and Table 6.) 


KEELSON WITH CENTRE THROUGH KEELSON WITH CENTRE THROUGH 


PLATE AND BAR KEEL. PLATE AND FLAT PLATE KEEL. 


Above 1200 and not exceeding 10,000. 


Above 1200 and not exceeding 10,000. 


Above 10,000 and not exceeding 17,200. 


Above 17,200 and not exceeding 36,000. Above 17,200 and not exceeding 36,000. 
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SIDE KEELSONS. 


(Section 14 and Table 6.) 


Above 17,200 and not exceeding 21,000. 


Above 21,000 and not exceeding 36,000. 
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SIDE AND BILGE KEELSONS. 
(Section 14 and Table 6.) 


Breadth of Véssel not exceeding 27 feet. 


Breadth of Vessel above 27 feat and not exceeding 50 feet.—Longitudinal Number not exceeding 17,200. 


exceeding 50 feet.—Longitudinal Number above 17,200 and not exceeding 21,000. 


/ 


Breadth of Vessel above 27 feet and not 


Breadth of Vessel above 27 feet and not exceeding 50 feet.—Longitudinal Number above 21,000 and not exceeding 36,000. 


ni 
/ 


Breadth of Vessel above 50 feet and not exceeding 54 feet.—Longitudinal Number above 21,000 and not exceeding 86,000. 
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WIDELY SPACED BEAMS IN HOLD. 
(Section 21 and Table 12.) 


SKETCH SHOWING BROAD HOLD STRINGER, FACE BAR, BRACKETS SUPPORTING STRINGER, 
“STRONG”? HOLD BEAMS AND GUSSET PLATE. 


SECTION. 


PLAN OF BROAD HOLD STRINGER. 


SECTION OF 
“STRONG” BEAM. 


YT SSSIEEY ie 


~-DEPTH (d)-———— 
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---—— - Not exceeding 86 feet Breadth of Inner Bottom, sae a 


CELLULAR DOUBLE BOTTOMS. 


(Section 16 and Tables 8 & 9.) 


FLOOR AT EVERY FRAME. ; 


” yy Vessel. \ 


4) 


Intercostal Side 
Girder. 


be ee 


Tank 


Side Brackets. 


CELLULAR DOUBLE BOTTOMS. 


(Section 16 and Tables 8 & 9.) 


FLOORS AT ALTERNATE FRAMES. 


Above 28 feet and not exceeding 36 feet Breadth of Inner Bottom. 
50 5, ” yy Vessel. 


ar een 34 


‘i 4} Le 


INTERMEDIATE FRAME AND REVERSED 
FRAME AND BRACKETS. 


Bracket. Vertical Stifieners on 
Side Girders at 


Intermediate Frame 


Bracket. 


ee ee 


c 
Bracket." | Intermediate Bracket. Tank Side Brackets. 
=| | fa Frame and Reversed Frame. 


a fe sociale] [ple rele et ee es SE r 
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WATERTIGHT BULKHEAD. 
STIFFENERS IN HOLD AND 'TWEEN DECKS. 
. ‘(Section 19.) 


Upper Deck. 


Stiffeners 30 inches apart. 
_— 44x8x ‘320.4. (No lug attachment.) 
(Table 104.) 


Second Deck. 


Stiffeners 30 inches apart. 
—— Table10. 54x8x‘320.A. (Bracketed.) 
Table 10A. 54%8x°*82 B.A, (Lugged.) 


es a, Sh Regt be ane eee eee ee me 
N 


LIN. ch Watertight Deck, — ——— —— > Third Deck. 
—— - 


=—S ==> oC a a ee ee ——- —= 
eee tS Gay eee ek = PS Se eee Oe ee ee Oe 
| rae | 
| Beams in accordance with Section 19, 
| par. 12 
! 
oo 
2 3 
D> 
— 
N | 3 
be) rey 
s | = eee 
| | seis 
23 
| = 2 
| | Ss 
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| + Bere aS 
| a} ae ees 
- os 
| a: © 
os x xX 
| $5 5 
| ea 
| | TS fon atin = 
| 3 : 
| ! © = 
| ! = 
| so 2 
| &sa 3 
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WATERTIGHT BULKHEADS. 


(Section 19.) 


INCHES APART. 


ARRANGEMENT OF BULKHEAD PLATING WITH STIFFENERS SPACED 30 


Bulkhead) 


! (Ordinary 


Stokehold|| or Bunker 


Sars aera Eee 
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WATERTIGHT BULKHEADS. 
(See Section 19 and Table 10s.) 


BRACKET CONNECTION AT TOP AND LUG CONNECTION AT TOP AND BOTTOM 
BOTTOM OF A 10-INCH BULB ANGLE OF A 12 x 3} x 3} CHANNEL STIFFENER 
STIFFENER IN HOLD. IN HOLD. 
e— “28 inches. >| ke 28 inches. > 


Seven 
inch 
diameter 
rivets. 


Six rivets f-inch 
diameter 


80) inches. 


———— 3-inch flange. 


Rivets connecting Stiffener and 
Plating, spaced 4 diameters 
apart for 15 per cent. of length. 


flength 
“y * 


— {7-80 inches. > : 
; | 


spaced 4 diams. 


per cent.o 


1 


5 


-  8-inch flange. 


Rivets connecting Stiffener 


and Platin 
apart for? 


Seven 4-inch 
diameter 
rivets. 


/- 8ix rivets\q-inch 
__ diameter. 


See 


28 inches.-—— 28 inches 
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WATERTIGHT BULKHEADS. 
(Section 19 and Table 10p.) 


SHAFT TUNNEL. 


Stiffeners 6 X 3 x ‘84 ordinary angle spaced 86 inches apart. 


Top Plating °36. 


3 

a 

£ a 
N 7K 
b=) 

~< 
Su 
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SIDE STRINGER BRACKETS AT WATERTIGHT BULKHEADS. 


(Section 15, par. 3 and Section 19, par. 10.) 


Bue Ancst Frames — — — Oe — — — feame ano Reverse FRAME 


Brackets ‘06 of an inch thicker than the Sice Stringer Intercostal Plate. 
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BRACKET PLATE BEAM KNEES. 
(Section 20 and Tables 11 & 12.) 


BEAMS AT EVERY FRAME. 


BEAMS AT ALTERNATE FRAMES. 


D= Depth. B= Breadth. L = Lap, which is not to be less than six times the diameter of rivets. 


Nore :—Where the depth of the bulb plate below the angles is not sufficient to allow of an overlap 
of six times the diameter of the rivets, the knee plates are to be extended to the upper edge of the beams. 
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SOME METHODS OF ATTACHING THE WIDELY SPACED PILLARS AT HEADS AND HEELS. 


(Section 22 and Table 15.) 


AT HEAD OF A ATTACHMENT AT HiaD OF A 
_BLEVATION. TUBULAR PILLAR. 


ATTACHMENT 
TUBULAR PILLAR. 


ELEVATION, 


ATTACHMENT AT HEELS. " ATTACHMENT AT HEELS. 
j ATTACHMENT AT HEAD OF A 
ATTACHMENT AT HEAD OF A 4 ELEVATION. 
PILLAR FORMED OF DOUBLE ELEVATION. PILLA2 FORMED OF FOUR ANGLES. 


CHANNELS AND FACE PLATES, 


= 
NI 


ATTACHMENT AT HEELS. ATTACHMENT AT HEELS, 


1. Pillars and girders of other form will be admitted provided the same are of equivalent strength to those given in ‘Tables 15 and 16. 

2. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. 
Arrangements are also to be made at the heels of the pillars to secure an effective distribution of the load carried over the 
adjacent structure, As far as possible the pillars are to be stepped on the tank top at the intersection of a floor and of an 
intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No manholes are to be cut in the floors 
and intercostals in way of the heels of the pillars. 


3. For Scantlings of widely spaced Pillars, and Girders at heads of same, see Tables 15 and 16, 
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SOME METHODS OF ATTACHING THE WIDELY SPACED PILLARS AT HEADS AND HEELS. 


(Section 22 and Table 15.) 


ATTACHMENT AT HEAD OF A 
| TUBULAR PILLAR. ELEVATION. 


ATTACHMENT AT HEAD OF A 
TUBULAR PILLAR, 


ELEVATION, 


ATTACHMENT AT HEELS. 


~ 


ATTACHMENT AT HEAD OF A 
PILLAR FORMED OF FOUR ANGLES. ELEVATION. 


| 
| 
| 


ATTACHMENT AT HEELS. 


ATTACHMENT AT HEELS’ 


142 


WIDELY SPACED PILLARS. 


METHOD OF ESTIMATING NUMBERS FOR REGULATING SIZES OF PILLARS. 


(Section 22 and Table 15.) 


4 
a 
ps 


ae 
: 
7 
| 
| 
| 
} 
+ 


AWNING OR SHELTER OR BRIDGE DECK, 


GIRDER, 


avTlld Jo 


GIRDER. 


GIRDER. 


en ee a a ee oe 


GNIT FHINGO 


ee Sean 


_SxB*<H 


Number for Pillars 
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WIDELY SPACED PILLARS. 
METHOD OF ESTIMATING NUMBERS FOR REGULATING SIZES OF PILLARS. 


(Section 22 and Table 15.) 


RE, ee he “FF ~ 
e 1 
AWNING OR SHELTER J * : é | 
OR BRIDGE DEOK. Hee eas H 
I I 
! 1 
| H s 
é! 
~ 3 
el as a 
t ; ti] I “0 eg 
| abet ' s 
| ! t 1s] | 
| UPPER DECK. 5 | 
é | 
| 
\ - 
| ' ; € 
! o 
| : 2 
| j # " 
| io 
2nd DEOK. i t 
| 


' 
! 
| 
' 
18] 
I 
CENTRE LINE OF PILLARS. 
22 ee .-—+ = 
| 
! 
| 
| 
\ 
| 
4 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. 


METHOD OF ESTIMATING NUMBERS FOR REGULATING SCANTLINGS OF GIRDERS. 
(Section 22 and Table 16.) 


S-= SPAN 
ee Sega eR egroc paper ae 
AWNING OR SHELTER ' 
OR BRIDGE DECK. : ' 
GIRDER 


UPPER DECK. : 


| GIRDER, 


OF PILLARS. 


OF PILLARS, 
ie eons 


2nd DECK. 


GIRDER. 


CHNTRE LINE 
CENTRE LINE 


S? x BxH 


Number for Girders= 
100 


GIRDERS AT HEADS OF WIDELY SPACED PILLARS, 


METHOD OF ESTIMATING NUMBERS FOR REGULATING SCANTLINGS OF GIRDERS. 


(Section 22 and Table 16.) 


AWNING OR SHELTER = 
OR BRIDGE DECK. I» 


UPPER DECK. 


CENTRE LINE OF PILLARS. 
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STRENGTHENING AT BREAK OF RAISED QUARTER DECK. 


(Section 46, paragraphs 4, 5, 6 and 7.) 


Paragraph 6.—Where the Longitudinal number exceeds 15,000 or the Vessel is over 133 depths to length, Bridge Deck. 
at upper deok, the break bulkhead is to be not less than four frame spaces abaft the after end of the a 
Engine room opening. 


—— oe —-]- ew ne ey ce ees oe 


:<—— Web-plates. 


Scarph of 
Decks 2 to 3 


<— See Paragraph}6. 
frame spaces. 


Bridge Deck. 


Scarph of Decks 
4 frame spaces. i 


Bridge Deck. 


Scarph of Decks 


See 
5 frame spaces. Paragraph 6. 


PARTIAL BULKHEAD IN SAILING VESSELS. 
WHERE THE MOULDED DEPTH IS ABOVE 27 FEET AND NOT EXCEEDING 33 FEET. 


(Section 47, paragraph 4.) 


‘ 
' 


Stead ote ees eee |e aay = —~' 
as Micesleretonesleen teehee dong pet ET SSS2 28200 [zea] 


Double 
riveted seam. 


Moulded Depth above 27 ft. and not exceeding 33 ft,— 
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VESSELS INTENDED TO CARRY OIL _ IN BULK. 


COFFERDAM BULKHEADS. 


ARRANGEMENT OF STIFFENING INSIDE COFFERDAMS. 


(Section 59.) 


149 
VESSELS INTENDED TO CARRY OIL _IN BULK. 


COFFERDAM BULKHEADS. 


ARRANGEMENT OF STIFFENING INSIDE COFFERDAMS ARRANGEMENT OF STIFFENING INSIDE 
IN WAY OF KEELSONS. COFFERDAMS CLEAR OF KEELSONS. | 
(Section 59.) (Section 59.) | 


t 
j= 
—.- 
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VESSELS INTENDED TO CARRY _ OIL _IN_ BULK. 


TRANSVERSE BULKHEAD. 


(Section 58 and Table 35.) 


Web Plate Stiffeners. 


Bulb Angle Stiffeners. 


(Par. 5.) 
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VESSELS INTENDED TO CARRY OIL _IN BULK. 


MIDDLE LINE BULKHEAD. 
(Section 60 and Table 35.) 


Bulb Angle Stiffeners. Web Plate Stiffeners. 
(Par. 4.) (Par. 5.) 
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VESSELS INTENDED TO CARRY OIL_IN BULK. 


Girders at junction of Transverse and Middle 
Bulkheads. 


Brackets in way of ends of Horizontal 
Line 


\ (Section 58, par. 9, and Section 60, par. 7.) 


—————" — KK ———<—_——<—_ > oe 


to Transverse Bulkheads. 
(Section 57, par. 6, and Section 58, par. 9.) 


VESSELS INTENDED TO CARRY _OIL_IN_ BULK. 
ARRANGEMENT OF REELED RIVETING IN FLAT KEEL ANGLES, SINGLE BULKHEAD FRAMES, &c. 


ANGLES 5” x 5”. 
Rivets spaced 5 diameters centre to centre. 


Planed off for caulking. ee enicetoseate “| -4 


= 


t 


1} diameters, 
Si ©-@©-6- 6 © |" 
q lvets. 
OO Or @--@)., 
2hinches. 
4 
came | 
1} diameters 
_-i 


ese Spee Me ey eee PY i 
Zz" Rivets: 62% © H ~©¢ 62 
| ©+- 


24 inches 


ANGLES 6” x 6". 


Planed off for caulking. -_... _ 5 diameters 
: i centre to centre. — aad: 


1" Rivets. 


Planed off for caulking. = _eentret to centre == a, 
' 4 diamete 
\\) 
ee renee Sineeees “Ss Ree hr ey 
14° Rivets, 
Pt > t 
24 inches. 
' 
~ WON a t 


: <— 6 diameters as 
Planed off for caulking. Hg Provbeerrapararsey — 


1}” Rivets. 


@rp=ainft if 


TABLES 


SCANTLINGS AND EQUIPMENT 


FO 


STEEL VESSELS. 


KEELS, STEMS, and STERNPOSTS. 


STERN FRAMES 
WITH 
APERTURES. 


LONGITUDINAL 
NUMBER. 


L x (B+ D). 


Rudder 
Post. 


Inches. 


5 x2H 
5} x 24 
p0g X 23 
5} x3 


4650 , 580017 ae ee en x 31153 x 33} 
5300 , maf a x16 x 33153 x 3} 
5950 , 3158 x 38 
6600 , 53x4 
7250 ,, 5$ x4} 
7900 , 58x 4} 
8550 , 446 x43 
9200 ,, 436 x43 
9850 , 4316 x43 
10500 , 516 x5 
11150 , ak Har x 2817 x5 6LXx5 
11800 , 125008} x 29174 x 2474 x 2874 x 5 64x 5 
12500 , 188003} x 24174 x 24 x 24173 x 546} x 5 


13300 , 
14200 , 
15200 ,, 


1420088} x 24}74 x 24 
15200883 x 23174 x 2473 x 2474 x 5463 x 54 
163009 x 2318 x2318 x2318 x5h7 x53 


74 x 23173 x 51162 x 54 
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TaBLe 1, 
scans oe 
scien’, iveasiane 
L x (B+ D). 

Proper | magn 

Pham pierce een Inches. Inches, 
8ix 54 74x 5h 
9 x 548 x 5} 
20500 , 28000524 4x2] < 6 | 84x 6 
22300 , af a 61) 81x 6 
24300 , 26500111 x23 so x 2311 x 649 x 6 
26500 , 2890011 x23|10 x22 7/9 x 7 
28900 , , B1500}11} x 23h10 x 23h 7,9 x 7 
31500 , 3430011 neice 7319 x 73 
mole Je x3 {10} x28 g|9 x 8 
103 x 271103 x 33/10 x 83/9 x 8 
40500 , 43900) — fia x21 x3i1 x 84] 94x 8 
43900 , "aro —— fa xa fi x3al11 x 9 | 9x 9 
47500 , 51 oo — fu x3il1 x31 x 931 94x 9 
51300 ,, 56 oo — fly x3! 11} x 3H114x 9410 x 9} 
55300 , 59700) — 11} x41 x 33114 x10 [10 x10 
69700, 64500) — fry x alts x 39112 x10 [103 x 10 
64500 , "ero —— fi xBH12 x33}12 x 105/10} x10 
69700 ,, 75300) — 12 x 3all2 x 371124 x 103/11 x 10 
75300 , 81000 — [12 x3yh2 x4 la3x11 1 x11 


The sectional area of the sole piece of stern frame is to be increased 15 per cent. beyond the sectional area of the propeller post. 


The thickness of the sides of the boss of the propeller post is to be not less than three-fifths that required by the Table for the 


propeller post. 


In high powered single screw vessels the dimensions of the stern frame will require to be increased to the satisfaction of the 


Committee. 


Luoyp’s Rx@isrer or Supping, Lonpon.—1/th May, 1911, 
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FRAMES with. SINGLE REVERSED FRAMES. 


TABLE: 22. 


(See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF 
TRANSVERSE SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 
ee | FRAMING IN TO TOP OF LOWEST TIER OF BEAMS AT SIDE. See SKETCH ON PAGE 21. 
i SPACING. | PEAKS, Feet. Feet. Feet. - Feet. Feet. | Feet. 
B a D Above eroeettee Above eoeattag Above Eccessty Above eistng Above aoosaiag Above souaing 
7 4 g 8 ana 9 9 sa 10 10 ™@ 11 11 ™ 12 12 = 13 
< ONH SIDE STRINGER. — — -— — -—- > 
ie Feet. inches. Sa inches. inches. inches. inches. factional inches | inches. 
| ee Yemen led x 2d x 22/24 x 2} x 22/2} x 2) x -22/ 2} x 2b x -24| 2) x 23 x -24 
93 2 95 | 20 | meversea trames..| 2+ x 24 x 22/24 x 24 x -22|23 x 21 x -22|24 x 24 x 22/2} x 24 X +24 
Depth of framing.. 2} 24 24 24 24 
are i prams... (2h x24 x -22|23 x94 x -22/2) x 2h x 24/2) X23 x 24/8 X2)% 24/8 x 2) X -24 
25 ,, 27 20 | neverset trames..| 24 x 24 x -22| 24 x 24 x +22 a1 x 91 x 22/91 x 2) x 24/94 x 24 x 24/25 x 24 X +24 
Depth of framing... 23 24 23 24 3 3 
a \prames . . | 25x 2bx-o4/2hx 2d x 24/25 x Obx 24/8 x2hx-24/8 x QEx-24/8 x2) x -24/8 xB X24 
27 ,, 29 | 204 | noversea trames..| 24 x 24 x -22|24 x 24 x -22|24 x 24 x -24 21 x 21 x -24/24 x 23 x -24/ 25 x 25 x -24| 2) x 24 x +24 
Depth of framing.. 24 = 24 23 3 3 3 3 
ee ee oh xed x -24/2h x2} -24/8 x 2d x-24/8 x2Qbx-24/8 xX2Ex 24/8 XB X-24/B XB x -26 
29 ,, 81 | 204 | moversea trames..| 24 x 24 x -24|24 x 24 x 24/25 x 2 x -24 ai x 24 x -24|24 x 2b x -24| 24 x 23 x -24| 24 x 24 x -26 
Depth of framing.. 24 24 3 3 3 3 38 
yrms .... (3 X2EX-24/8 x2hx -24/8 X25 -24/3 xX 29x -24/38 XB X-24/38 XB X-26/3 XB X -28 
31 ,, 88 | 21 | Reverscatrames..| 24 x 24 x -24/2} x 21 x -24|23 x 29 x -24 24 x 24 x -24|24 x 24 x -24| 25 x 24 x -26| 24 x 24 x -28 
Depth of framing.. 3 8 3 3 3 3 3 
: yrame . . ./8 X2bx-24/8 x2bx-24/8 x2hx-24/8 xB x-24/8 X38 X-26/8 XB X-28/3 x8 x -28 
88 ,, 35 | 21 | reversoatrames..| 24 x 24 x -24/24 x 24 x -24|2) x 24 x -24/ 29 X 29 X -24 2h x ok x -26|24 x 24 x -28| 23 x 23 x -28 
Depth of framing.. 3 3 3 3 3 3 3 
< yams... 13 X25X-26/8 x2hx-26|8 x8 x-24/8 XB X-26/8 X38 X-28/8 X38 X-28/38 X38 xX -28 
85 ,, 87 | 21 | neversca trames..| 24 x 24 x -26|24 x 24 x -26|22 x 23 x +2423 x 2 X -26 23 x 23 x 28/24 x 24 x -28/38 x24 x -28 
Depth of framing.. 3 8 BY 3 3 3 3 
ame... 8 X8 X-26/8 X8 X-26/8 X8 X-26/8 XB X-28/8 XB X-28/38 XB x-28/89x8 Xx -28 
37 ,, 89 | 214 | Reversoa frames... 24 x 23 x -26|24 x 24 x -26|/24 x 2) x -26| 23 X 2} x -28/ 25 x 2} x -28/8 X 25 X -28/8 x 2h x -28 
Depth of framing... 3 ws. 3 8 3 8 34 
Frames. . 18 X8 X-26(8 x8 x-26/8 X8 X-28/8 XB X-28|38 X38 X-28\33X8 X-28/85X8 x -28 
39 ,, 42 | 22 | Reverseatrames..| 23 x 23 x -26|24 x 25 x -26| 24 x 2) x -28/24 x 23 x 28/3 x 2) x -28/8 x25 X-28/8 x8 x -28 
Depth of framing.. 3 3 3 3 3 34 33 
yams. 18 X8 X-28/8 X83 X-28\8 X8 X-28|8 x8 x-28/85x8 x-28/85X38 Xx-28/4 XB Xx -28 
42 ,, 45 | 22 | neversea trames..| 24 x 24 x -28/24 x 2} x -28/24 x 2) x -28/8 x 23x -28/3 X29 X-28/8 XB X-28/3 XB x -28 
Depth of framing. 3 3 3 3 34 34 4 
(prams. . ./35 X83 x-80/85 x8 x-30/84x38 x-80/34x8 x-80/383 x8 x-80/4 x38 xX-80/4 x8 x -80 
45 ,, 48 | 224 | reversed trames../ 24 x 24 x -30|24 x 2 x -80| 25 X 23 x -30/3 xX 23x 30/8 X83 x-380/8 XB Xx -80)38 x8 xX -30 
Depth of framing... 34 34 34 33 34 4 4 
Frames 3h x3 x-30/35 x38 x-30/35 x8 x-30/4 x3 x-30/4 XB x-30/4 x8 x-82/4 xB x -82 
48 ,, 51 | 224 | meversoatrames..|8 X24 X-30/3 X25 x-30/38 X38 X-30)3 x3 x-30/3 x3 x-30)3 x3 x +32 34x38 x -82 
| Depth of framing.. 34 34 34 4 4 4 44 
‘wrames .. .. .1 34X38 X-80\8h x8 x-80/4 x8 x-30/4 x8 x-30/4 X38 X-82/4 X38 x-32/4 XB x82 
54 23 Reversed frames.,38 X38 X 30/3 X3 X 30/3 X3 X-:30 34x 3 X +30 33x 8 X +32 33 x8 x $8214 X38 Xe82 
Depth of framing.. 34 33 4 43 43 44 5 
Frames .. .. .14 X8 X-80/4 X8 X-30/4 X8 x-30\4 x8 x-82/4 X83 X-82|/4 x8 X-34/4 x3 xX -84 
57 | 28 | Reverseatrames..|8 X38 x-80/8 x8 x-30/35x3 x-30/385x8 x-32/4 x8 x-82\/4 XB x -84/49x8 x +84 
Depth of framing.. 4 4 43 43 5 5 5} 
yrames .. .. (45X38 X-80/45x3 x -30/45X8 X-82/45 x8 x -32/49X8 xX -84/4>X8 x -B4/49xB X -36 
234 | Reversed trames...3 X83 X-30/3 X38 X-80\3 X38 X-82\385X3 x -82/3>x3 x-B4/4 XB X-B4/4 XB X-36 
| Depth of framing.. 
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FRAMES with SINGLE REVERSED FRAMES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 


TRANSVERSE AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. See SKETCH ON PAGE 21, 
FRAME 
NUMBER, 
SPAOING. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
B + D Above asl ee Above shooting Above cnecing Above tag Above ecutive Above ccotite Above aanecttng 
13 sma 14 14 oma 15 15 ona 16 16 ona 17 | 17 om 18 18 ma 19 19 ma 20 
ONE SIDE ASI ice : ae 
pean ree a a ag a gas ey oy ee TWO SIDE sTRINGERS— — — —— —— — —— —— - > 
Feet, inches. ! inches. inches. inches. inches. inches. inches. inches. 
Deere ni eenedina Frames .. «. « 
28 ana 25 20 Reversed frames .. 
Depth of framing.. 
Frames C ms a - = 7 
Bits, 20 20 Reversed frames .. 
Depth of framing.. 
; Frames .. « 
YY istry 4 204 Reversed frames .. 
Depth of framing.. 
Tame... «8 x8 xX -28| 
29 ,, 81 204 | Reversed frames.. 2k x 24 x -28 |. 
Depth of framing.. 3 
Frames «. «- «1/3 X8 X-+28/8 X83 X-28 
Br 88 21 Reversed frames .. 24 x 24 xX 28/3 x 24 x +28 
Depth of framing.. 3 3 
Frames. (3 XB X-28/85 X38 X+28)35X3 x +28 : 
88. ,, 85 21 Reversed frames ..| 3 x 24 Xx +28 3 x 24 x -28/8 x3 xX -28 
Depth of framing.. 3 34 34 
Le ee ee eae aren el (one eee ee EES ccoes —_— 
Frames .. -- -/84X8 X-28/84x3 X-28/4 x8 X-26/4 x3 X-30 
Sb 3. 87 214 Reversed frames ..| 3 xX 24 X -28 8 x8 X-2818 X8 X-2818 x38 x -30 
Depth of framing.. 34 33 4 4 
Frames... -|B3X8 X-28/4 XB X-28/4 XB X-B0/4 xB x -B0)4 XB x -B2 
87 ,, 39 Q14 | Reversedtrames..|3 x 8X -28/3 x3 X+28/3 x3 x -30 34 X8 x 80/4 X38 Xx -32 
Depth of framing.. 33 j 4 4 44 5 
Frames... -/4 XB X-28/4 x8 x-80/4 x8 xX-80/4 x8 x-B2\4 xB X-B4/4 XB X36 
89 ,, 42 | 22 | Reversedframes../3 x3 X-28/3 X38 Xx -30 3h x8 x-30/4 x8 x-82/49x8 X34 44x83 xX -36 
Depth of framing. 4 4 43 5 5} 5} 
wams a «ld XB xX BOld XB x -B0\4 XB X-B2|4 xB x-B4/4 XB X-B6/4RXB X-B6/49x3 X- 
42 ,, 45 | 22 | Reversedtrames...3 x3 x -80/35%X3 X-B0/4 X38 X32 ah x8 x-B4/4bxX3 x -B6/45x8 x -B6/49 x3 X38 
Depth of framing.. 4 4} 5 5S 5} 6 6 
roms... «ld x8 X-B0l4 x8 X-B2/4 XB X-B4/4 XB X-B6/49X8 x -36 4h x3 X+B8/45 x3 x -38 
45 ,, 48 | 224 | Reversed frames... 35 x3 x -30/4 x3 X32 4h x3 x -84/45 x8 x -36/45X3 X -36 44 xX8 X-88|/5 X38 X-38 
Depth of framing.. 4 b 5 5} 53 6 6 6} 
Frame. ld xB x-BQl4d xB x -B4/4 XB X-B6/45XB x -B6/45xXB X-B8/49xXB X “38 44x83 x -40 
48 ,, 51 | 224 | Reversoatrames..4 x3 x -B2/4}x3 x -B4/4} x3 xX 36/49 x3 x -36 44 x8 x-88/5 XB X-88/5. x8 x -40 
Depth of framing.. 5 54 5} 6 6 65 6 
Frames. ld XB X-B4/4 XB xX B6\4EXS X-B6/49 x3 x -88/4HX8 X-BB/45 xB X-40/5 XB x -40 
51, 54 | 28 | Reversedtrames..|4hx3 x 84/4 x3 x -36/49 X38 X °36 4h x3 x-88/5 x8 x-88/5 x8 x-40/5 x3 x -40 
Depth of framing.. 5} : 5} 6 6 6} 64 
Frames. =» 14 X3 X36(/44X38 X +36 4h x8 x -88\/4hx8 x -38 44x38 x-40/5 X8 x-40/5 XB X42 
54, 57 | 23 | Reverseatrames... 4} x 3 x -36/4) x3 x ‘36 4} x8 x-88|5 x8 x-88)/5 x8 x-40/5 x8 X-40/5 X38 X42 
Depth of framing. 5} 6 6 64 6} 7 7 
Frames... -40X8 X-B6/45X8 X-B8/45X3 X-38/45 x3 X-40/5 X38 x-40|5 X83 X-42|5 x8 x-42 
57 ,, 60 | 284 | Roverseatrames..4hx3 X-36/43 x3 X-38/5 XB xX -B8)/5 X38 xX-40/5 X38 x-40\5 X8 x-42/55X8 xX -42 
Depth of framing.. 6 6 64 6} z 7 74 
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23 ona 25 
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FRAMES with SINGLE REVERSED FRAMES. 
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TABLE 2, 
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AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. 


Feet. 
Above 


not | 


exceeding | Above 


20 ma 21 21 ana 22 


Feet. 


not 
exceeding 


Above 


22 


Feet. 
not 
exceeding 


and 23 


Above 


See SKETCH ON PAGE 21. 


Feet. 


not 
exceeding | Above 


23 tna 24 


Feet. 


24 ana 25 


inches. 


29 


31 


” 


Depth of framing.. 


Frames <s 
Reversed frames.. 


Frames 
Reversed frames... 
Depthof framing.. 


Frames .. .. ++ 
Reversed frames .. 
Depth of framing... 


TWO SIDE | 


< 


STRINGERS. 


inches. 


-THREE SIDE STRINGERS. 


not 
exceeding | Above 


Feet. Feet. 
not 
exceeding 


and ra 


not 
exceeding | Above 


25 and 26 26 


inches. 


inches. 


PERINGS. ive Hiae %ad 
Reversed frames .. 
Depth of framing... 


Frames od 
Reversed frames.. 
Depth of framing.. 


35 


21 


Frames .. 
Reversed trames .. 
Depth of framing.. 


37 


Ye re 
Reversed frames .. 
Depth of framing.. 


Ae 


Frames F 
Reversed frames., 
Depth of framing. . 


39 42 


22 


Frames 
Reversed frames.. 
Depth of framing.. 


42 ,, 45 


Frames ‘ 
Reversed frames.. 
Depth of framing.. 


45 ,, 48 


51 


” 


Frames eo 
Reversed frames .. 
Depth of framing... 


Frames 
Reversed frames .. 
Depth of framing.. 


54 


Frames 
Reversed frames .. 
Depth of framing.. 


23 


Frames 
Reversed frames... 
Depth of framing. . 


Frames 
Reversed frames.. 
Depth of framing.. 


42/54 X83 X44 
54 x8 xX -44| 


8 | 


x3 x-44[52 x33 x -46/6 x 3d x -48 


8 


|bE x3 x -46/5d x 3d x -46 
(55x38 x-4616 x3} x -46 


83 


63 x 33 x -48 
63 x 33 x -48 
gi 

2 
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FRAMES with SINGLE REVERSED FRAMES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF 
TRANSVERSE SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 
, FRAME FRAMING IN To TOP OF LOWEST TIER OF BEAMS AT SIDE. See SKETCH ON PAGE 21. 
NUMBER. . ; ae ae oe ae rf ‘ 
SPACING.+ PEAKS. Feet. Feet. : Feet. Feet. Feet. | Feet. 
B 4 D Above ee Above pecan Above eecening Above Eaeetng Above hig Above exceeding 
ol and 8 8 and 9 Q and 10 10 ana 11 1] ana 12 12 and 18 
oo ee ONE IDE STRINGER.— = > 
Feet. inches. inches. inches. inches. inohes. oe inches. = inohes. <i “aoe. 
Above exceeding yrames .. .. [45X38 XB2/42 x8 Xx *B2 4hxg3 x-B2|4bx3 x -B4/4>x3 x “34 4h x3 x -36/49 x3 x 36 
G0 oma 68 | 234 | Roverscatrames..|3 XB Xx -82/3 X38 x *B2 Bk x8 x-82(8hxB8 x -B4/4 XB x -B4/4 x8 xX -36\/4> x3 x -36 
Depth of framing.. 4} 44 5 5 5} 5} 6 
uA RE OTE BO MISE DER) KOAID XB) NIGETD x3 X+B6\5 X83 X°B6/5 X38 X°38 
63 ,, 66 | 24 | Reverseatrames..|3 XB xX "32/3 x3 x 39/8 XB X-B4/BhxB x-B4[BhXB xX -B6)4 XB Xx 36/4 x3 X -B8 
Depth of framing.. 5 5 5 5 ~ 54 6 6 
ss i — — _ —— eS Ee 
SEs ON ABE | Be BB He MB. KBE ID (XB. X80 6 XB x 36/5 X35X-38/5 Xx 3y x 38 
66 ,, 69 | 24 | Reverscatrames..|3 XB x “34/3 x3 x 94/85 X38 x-B4/85 x8 x -B6/4 XB x “36/4 x 34 X -B8| 4d X By X 38 
Depth of framing.. at Hi) 5S 54 6 6 s 
— Se ee rat Tee Fos SS) Ty 0 ee UCT = f = eo 
yrames .. ..-.,|Dy X 84 X -B4| 5g X By X *B6 BEX Bh X BG | Sb X By X °36 | 5y X BL X -B8| 5} X Bh X °B8| 5} Xx 3h x -40 
69 ,, 72 | 244 | Roverseatrames..|3 X3 X -34) 3 x BEX 86/3 X Bp x -36 3h x By x -36/ 35 x Bp X “38/4 x 3h x -88\/4 x 3p x -40 
Depth of framing..| 54 2 5} ae 5} 6 ’ 6 ‘ 63 64 
ream Rice | bb 85x84 51 x 84 X -B6| 54 XB} X “BB | Sy X By X 38 pk x 34 x -40| 5b X By x “40 
72 ,, 75 | 244 | Reversed trames..|3 x 3h x +84 34 x 84 x +36|3y X By x 38/4 Xx 3h x -38|4 x 8) x -40 44 x 3} x -40 
Depth of framing.. 5 5 a 6 6 3 64 7 
weanes .. 1 bby X By X86 | 5d x Bh x -88| 54 x 84 x -88| 5y X By X “40 54 x 3h x -40| 5y X BY X 42 
75 » 78 | 25 | Reversed trames..|3 34x +36] 3h x 84 x -88|4 X89 x 88/4 x 3h x 40/44 x84 x -40| 45 x 3h x -42 
; Depth of framing.. 5b a 6 64 64 7 ri 
Frames .|6 .X By X +36 6 xX3EX-38/6 xX35x-40/6 x 3g x -40/6 x 3h x -42/6 Xx By x 42 
78, 81 | 254 | Reverseatrames..|3 x 32 X “36 3h x 84 x -88/3y x 8p Xx 40/4 x gh x -40;4 x Bb x 42) 49 x 3h x -42 
Depth of framing.. 6 2 63 64 7 ii 74 
Frames 16 x 83 x -88 6 xabx-40\6 x3hx-40/6 x 3z x 42/6 x 34x -42\6 x35 x 44 
81 ,, 84 | 26 | Reverseatrames../3 3h x -38 3h x 3h x -40|4 x89 x 40/4 x gh x -42| 43 x By x “42 44 x 8h X -44 
: Depth of framing.. 6 ae 64 7 7 14 y 
vrames .. .. ;.| 64 X 84 X +38 6h x Bh x -40| 65 x Bh x -42| 63 x Bh x -42\6) x By X 44/63 X By X td 
84 ,, 87 | 26} | Reverseatrames..|3 X 35 X °38 3h x 8b x -40|34 X 8 Xx 42/4 X gh x 42/4 x By x 44/43 x 3d x +44 
Depth of framing. 64 7 7 74 7% 8 
Wrames*.. 4.1 OR X 84x +40 -|64 X Bh X -42| 6d X BE X 42 64 x Bh x -44| 6h x B) X 44/69 X By X “46 
87 , 90 | 27 | Reversed frames... X 3y X “40 gh x Bh x -42\4 x Bh x42) 4 x By x Ad 4h x 34 x -44| 45 X 33 -X “46 
Depth of framing.. 63. - if 4 74 8 8 
; Heber! settee Bye -40 7 xBhx-44|7 x3bX 44/7 x3) x 46/7 X84 x -46|/7 x34 x 48 
90 , 98 | 274 | Roverseatrames..|3 Xx 3) x “40 gh xBhx-44/4 x89 x-44/4 x 3h x -46| 45 x By x 46/5 x 3h x +48 
Depth of framing.. 7 ae 74 8 8 84 gi 
pane... a|7 * By x 42 7 KBEX-46/7 x B¥X-46/7 x BEX 48/7 X 3px -48)7 x Bh x +48 
93 4 96 | 28 | Reverseatrames..|3 x By X “42 4 x3bx 46/4) x 3h x 46/5 x By Xx “48 54 x 3h x -48| 53 x By x +48 
Depth of framing.. fe 9 : 8 8 1 8 4 | 9 9 
aeaena (meee? Saye || ly xahx-48/7 x3hx-48/7 x 85 Xx -48)7 x3) x -48\7 x35 Xx 48 
96 ,, 99 | 284 | Reversed trames..| 3} X By X °42 5 x3hx-48|55 x35 x 48/6 x 33x 48/6 X 3h x -48|64 x 3) X “48 
Depth of framing.. qi 8h 9 9} 9} 10 
en | MES ever? | 7 x84)xX-48|7 X38) -48/7 Xx 34 x -48|64 x 35 x -48 
99 ,, 102 29 Reversed frames..| 34 X 3} x -44 ® The broad flange of the | 63 x 34x -48|7. x 3h x -48|7 X83 X-48/8 X 3y X +48 
a ie akg td ie 1k re reversed frame is to be ao RS Sh 103 as: 2 105 es 11 
yrames .... .17 X34 X-44| fitted in a fore and aft 6h x 34 x -48| 6} X Bp x “48 6h x 34x 50/7 x 3p x -50 
102 ,, 105 | 29} | Reversea trames..4 x 3} X -44| direction. 8 x3hx-48/8 x 33x 48/8 X 34 x -50|/8 x 85 x -50 
Depth of framing. .| 8 | \ 11 | 11 1l i | 4 


+ The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
yeasel’s length from stem the spacing is not to exceed 27 inches unless the frames ure doubled to the height of the lowest tier of beams. 
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FRAMES with SINGLE REVERSED FRAMES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP oF LOWEST TIER OF 
BEAMS AT SIDE. See SKETCH ON PAGE 21. 


TRANSVERSE 


NUMBER, 


Feet. Feet. Feet. Feet. Feet. Ei Feet. Feet. 


not not not not not not not 
Above exceeding | Above exceeding Above exceeding | Above exceeding Above exceeding | Above exceeding | Above exceeding 


13 saa 14 14 ana 15 15 ana 16 16 and 17 17 a 18 18 snd 19 19 aa 20 


ONE SIDE 
STRINGER. 


{The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
exeel’s length from stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 


m 2 


inches, inches. | inches. inches. inches. inches, inches. 
Frames... .|43X3 X38 4} x3 x-38/42x8 x-4015 x8 x-40l5 x8 x-49215 xB x-4915 xB X44 
Reversed frames..4 X 3 X +385 XB X-38/5 x8 x-40/5 x8 x-4015 x3 x -49 by X8 xX -42/5$ XB X 4d 
Depth of framing... 6 } 6 b 63 | . 7 b 7 3 
Frames .. .. .|9 X3 X +3815 X38 X-40/5 X38 X-40/5 5 X83$xX-42/5 x 8g x 44 
Reversed frames..|4 X 3 X-38 45x3 x-40/5 X38 x 405 by X By X 42/55 x BE x: 
Depth of framing.. 6 A 63 | vi $ 7 2 
Frames... ./5 X39 X-40/5 x 34x -40/5 x B84 x -4215 5 x8} x -44/54 x 84 x 
24 | Reversed frames... 43 X 84 X -40/5 x3hx-40/5 x 34x -42| 5) by X 84 x -44/ 5d x 84 x 
Depth of framing.. 63 br ve 74 8 
Frames | 53 X By X 40/54 x 84 x -42/55 x 84 x -42| 5 By x 8h x -44| 55 x 34 Xx 
24} | Reversed tramos..| 44 X 34 x -40/4).x 31 x -42/5 x 3h x -42/5 by X 34 x -44/ 54 x 83 x 
Depth of framing.. 7 i 7 3 8 8 
Frames .. .. ..|53 X 3p X 42/54 x 8h x -42/54 x 84 x -44/ 5) x 54 x 84 x -46|54 x 82 x 
243 | Reversed trames..| 44 X 34x 42/5 x 34x -42/5 x34 x -44/55 x 53 x 385x-46/6 x3) x -46 
| Depth of framing.. 7 | 7 74 8 8h 
vrames. .. .. .|5 X 84 X 42/52 x 84 x -44/54 x 34 x 44/55 Bd x 8hx -46/6 x3} x -48 
25 | Reversed frames"|5 X33 X -42/5 x 8hx -44/54 x 81 x -44/ 54 6 X85 -+46\6 x3} x -48 
Depth of framing... 7 74 8 84 8h 
Frames .. .. .|6 X35X 44/6 x3}x-44/6 x84x-46/6 x3hx- 46/6 x3hx-48/6 x3) x -48 
| 25% | Reversed trames..|43 xX 345X-44/5 x3hx-44\5 x3) x -46/54 x 34 x -46| By X 84 x -46|6 x 3h x -48| 64 x 84 x -48 
| Depth of framing.. 7 , 8 8 8} | 84 8} 9 
) Frames .. .. .|6 X34X-44/6 x34 x -46/6 x 85x 46/6 x3$x-48/6 x3hx-48/6 x 3d x -48| 64 x 3h x -48 
| 26 | Reversed frames..|5 x 35X-44/5 x3) x -46/54x 35x -46/6 x3hx-48\6 x 3h x -48 6} X 83 x -48| 64 x 34 x -48 
j Depth of framing.. 8 8 8s 8b 8h 9 9 4 
| Frames .. .. ../ 63 X 83 X +4663 x 34 x 46/64 x 33 x -48/ 6) x 3) x -48|\ 64 x 34 x -48 6g x 84 x -48| 64 x 83 x -48 
! 263 | Reversed trames..|44 x 34x 46/5 x 34x -46\/54 x 34x -48/6 x 33 x -48/6 x 3h x -48/6 x34 x -48/7 x 3h x -48 
Depth of framing.. 8 84 | 84 9 9 93 10 
Frames .. .. .. 6} X 34 X 46/6} x Bh x -48 | 64 x 8} x -48/63 x Bh x -48| 65 x 85 x 48165 xbx 48/7 x84 x48 
27 | Reversed frames..|5 x 8} X -46/54 x 34 x 48/6 x 8h x -48/6h x 31 x 48/64 x 34 x 4817 x 3}x-48/7 x 38h x -48 
Depth of framing.. 83 L 2 al 9 9 U | 94 10 103 
Frames 7 X83 48/7 x 8x 48/7 x8hx 48/7 x 3bx -48/7- x 34 x -48/ 6) x Bg x -48 6s x 34 x -50 
27} | Reversed trames..|5 x 84 x 48/54 x 34 x -48|6 X 8d X 48/65 x 85 x -48/7 x 3hx-48/8 x3hx-48/8 x34 x -50 
Depth of framing.. 84 9 4 10 1 os ia, 11 
Frames |7 X83 48/7 x38hx-48/7 x8) x -48/65 x 33 x -48| 64 x 84 x -50/7 x 35x -50/7 x35 x -52 
28 | Reversedtrames..|6 X33 X 48 6X BEX -48/7 x3hx-48/8 x3hx-48/8 x3hx-50/8 x3hx-50/8 x 3d x -52 
Depth of framing... 9} | 10 103 11 11 114 11} 
Frames .. .. ..|7 X83 X 48/63 x 84 x 48/64 x 34 x -50/7 x 3x -50\7 x35 x -52/7 x 84x -52/8 x 38h x -52 
96, 99| 283 | neverseatrames..|7 X34 X-48/8 x3hx-48/8 x34 x -50/8 XB X 50/8 x3hx-52/8 x4 x-52/8 x3bx -52 
Depth offraming.. 103 V4 11 113 tf! 3 11 a 123 
Frames .. .. ..|63 X 33 X +52/7 x84x-50/7 x38hx-52/7 x8hx-52/8 x38hx-52/8 x 84x -54/8 x83 x -54 
99», 102/ 29 | Reversed trames..|8 X 34 X -52/8 x3$x-50/8 x 34x -52/8 x4 x-52/8 x3hx-52/8 x 35x -54/8 x4 x +54 
Depth of framing.. 11 | 113 113 11 4 | 123 123 124 
Pramas |7 X83 +527 xB$x-52/8 x3hx-52/8 x3bx-54/8 x 3h x -54 
102 ,, 105] 293 | meversea trames..|8 X 33 Xx -52/8 x4 x-52/8 x84x-52/8 x 84x -54/8 x4 x +54 
Depth of framing. ..| 113 113 123 123 12} 
ve 


eee OesS 


- a 
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| TABLE 2, 
FRAMES. with SINGLE REVERSED FRAMES. 
(Concluded.) 
pertH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
TRANSVERSE AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF 
BEAMS AT SIDE. See SKETCH ON PAGE 21. 
FRAME _ f : oe : Se 
asa SPACING.+ Feet. Feet. Feet. Feet. Feet. Feet. Feet. 
B + D Above <eeeing Above Soating Above pang Above Sorel Above iawene Above eater Above ane 
20 and 21 91 oa 22 22 oma 23 23 ona 24 24 and 25 25 snd 26 26 ana 27 
TWO SIDE Se ES THREE SIDE STRINGERS.— . re 
STRINGERS. 
Feet inches, re Gohee inches, inches, (iohea- inches. inches. 
jaggy See Frames .. :. «. 5} x3 x -44| 5} x8 x 46 5s x 34 x -46/6 xX 3) x 48 6) x 35 x -48 6d s 3b x +48 
GO sna 63| 235 | Reversed frames... 5 XB x ~44 bE x8 xX -46[6 x Bg X 46 6h x 3h x 48/7 x33 x -48/8 xX 3} x +48 
Depth of framing.. 8 8 84 9 10 11 
yume .. . ADE X BE X 44/54 x BG X “46/6 x Bb x -48| 6h x Bp x 48/7 X Bh x 48/64 x By x -50|7 
66), ae ere bd x 84 x -44| 54 xX BEX 46/6 X gh x 48/64 x By x 48/7 x 3h x 48/8 x 3} x -50/8 
Depth of framing..) 8 we.) 84 9} 105 1 
Fame | BEX BY x -46|/53 x Bh X46/6 X By x 48 6h x 3} x -48| 64 x 8} x -48|7 x 3h x -50|7 
Eig Oy 2h 24. levees eames 54 x 35x 46/6 x By x -46 6h x 3h x 48/7 x 33 x 48/8 x 84 x 48/8 X 3} x -50/8 
Depth of framing.. 8 83 9 10 11 1 13 
rams . . 1D XS5X-46/6 X By xX -48 64 x 35 X 48/7 Xx 3 Xx -48 64 x 3hx 50/7 x 8p x 52/8 
, 72| 24 | Reversea trames... 6 x 3h x -46)6 x 3b x 48/65 X 89 x 48/7 x 3h x 48/8 x By x -50)8 x 85 X 52/8 
Depth of framing.. 83 84 9} 103 it 114 
yume’. « A6 X84X-48/6 X85 x -48 64 xX By Xx 48 6b x 34x 48/7 X35 x 50/7 x 34 x 52/8 
» 75 | 244 | Reversed trames..| 6 x 34 x -48| 64 x 8g X 48/7 x8}x 48/8 Xx Bz x 48/8 x34x 50/8 x4 X-52/8 
Depth of framing.. 84 9 10 11 1 14 113 
yams... .|6 X84 x -48|64 x 8g X 48/7 x 34 x -48| 65 X By X 50/7 x 34x -52/8 xX By x 52/8 
ieee. to 64 x 84 x -48| 6} x Bg x 48/7 x3hx-48/8 x33 x -50/8 x 84 x 52/8 x By x 52/8 
Depth of framing.. Lipa 9} 103 pha) 114 123 
Fame . 2 .| 65 x By x -48| 6} x Bh x -48| 63 X 3h x 48/7 x 3hx-b0|7 X35 x -52/8 x 3h x -54|8 
care Blie 2g. toe 64 x 84 x -48|7 x 8p x 48/8 x 84x +48/8 X3zx 50/8 x4 X52 8 x3$x-54|8 
Depth of framing... gh, ati; t 11 114 11ly 12 
yams. . jE X85 X 48/7 X By x +48 6h x 3h x -50|7 x 9h x -52|8 x By x -52/8 x 84 x 54/8 
81 ,, 84| 26 | Reversedtrames..| 7 x 8h x -48|7 x By x 48/8 x 3h x 50/8 xX By X 52/8 x3hx-5b2|8 x4 x +54)9 
Depth of framing. 10 103 11 113 124 123 
yams... 17 X84 X-48/6) x 8p X -48|7 x 3h x 50/7 Xx Bg x +52 8 x3bx-b4|8 x 3g x “56/8 
Bo. 87) 120. | renee 7 x 9h x -48|/8 x Bz Xx -48/8 x 3hx-50|/8 x4 x -52/8 x3hx-54|8 x4 x -56)9 
Depthof framing... 103 11 14. 113 124 123 
yams. . AO X BF X -48 [6 X-8y X -50|7 x 34 x -52|8 x3hx 52/8 xBhx 54/8 x Bz x -54/8 
87 ,, 90| 27 | Beversed trames..| 8 x 34x 48/8 x 3y x 50/8 x 34 x +528 x 84x -52|8 x4 x -54/9 x4 x +54 |10 
Depth of framing.. Bel 11 114. 123 124 135 
Frames ly x3hx-b0|\7 x8hx-52|8 x 33x -52/8 x hx -b4/8 x 3h x -54/8 x Bz x 54/8 
90 ,, 983| 27} | Reversed trames..| 8 x84 x -50|8 x By x 52/8 x 84x 52/8 x4. x-54/9 x4 X54 10 x4 xX -54{10 
Depthof framing... . 114 114 124 i 125 ; 133 143 
Cee ee ey eS x 8h x 52/8 xX 3p x -54/8 x gh x 54/8 x By x -54 
93 ,, 96| 28 | Reverseatrames..|8 X 4 x+52|8 x84x-52(8 x4 X-54/9 X4 x 54/10 x4 x -54 
Depth of framing.. 114 123 124 133 144 
| yams a l8 X BEX BAS XB xX “54/8 x34 x -54| a) ae *3 
96, 99| 285 Reversed frames. -X 84 X-54|8 X4 X°54/9 X4° X “54 
Depth of framing.. y24 123 131 
ie 2 | Frames aa ve, Z 


99 ; 102) 29 Reversed frames .. 
Depth of framing.. | 


Frames o 
102 ,, 105 293 Reversed frames .. 
Depth of framing.. 


+ The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships ; and from the collision bulkhead to one-fifth the 
yessel’s length from stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 
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TABLE 33, 


(See Continuation. ) 


FRAMES formed of SINGLE ANGLES or BULB ANGLES. 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, 
° AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, 
TRANSVERSE Spacing AT SIDE. See SKETCH ON PAGE 21, . 
NUMBER of FRAMES IN : 
Frames. PEAKS. Feet. Feet. Feet. * Feet. Feet. 
B x D . Above exonaniig Above ating Above Srocatua Above esoeechig Above ekoeting 
7 and 8 8 and 9 9 and 10) 10. ana ll 11. ana 
<—— ——----—— —-——-ONE SIDE STRINGER — — — — 
“gece inches. ec inches. _" inches. inches. | inches. inches. inches. 
Above exceeding A | 
33 ana 25] 20 34x2hx -24| 3h xohx-24| 8h x 25 x -26 4 x2h x -26 4 x2) x -28 
25 ,, 27| 20 84 x2} x -26| 3h x2h x -26| 4 x2) -26 
27 ,, 29| 203 4 x2hx-26| 4 x2hx-26| 4 x2} x -28 
29°, 81] 205 4 x2}x-28/ 4 xQhx-28} 4 x2}x -80 
81 ,, 83] 21 4 x2)x-30| 4 x2}x-30| 4 x2) x -32 
33 ,, 35| 21 )4 x2hx-32) 4 xQhx-32] 4 x2bx -82 
85 ,, 87| 214 | 4 x2ix-34| 4 x2hx-B4| 4 x8 x-82 
a. SS fc = es = = = 
37 ,, 89| 213) & |4 x8 x-B4) 4 xB x-B4] 4XKB X-32 
39 ,, 42| 22 4 x3 xX-B84/ 4 x8 x-34| 4x8 x-84 
42 ,, 45| 22 44x83 x-84| 4b x8 x-34| 44x38 x -B4 
45 , 48] 224] | |5 x8 x-86/5 x8 x-86| 5 x8 X-36 
one J 
48 ,, 51| 224 5 X83 x-88| 5 x8 x-88| 5ExB x -38 
51 ,, 54] 28 | 54x83 x -88| 55x38 x-38| 54x38 x40 
54, 57| 23 | Y |5ixs x-40| 53 x8 x40] 53x38 x-36 
F an ok ac ‘ 1 1 
57, 60) 23h) 4 |5yx8 X36) 55xB x-B6 | 5EXS x38 
| 
2 oe 
| 
60 , 68| 234] | |54x8 x-38] 54x8 x-88| 6 x8 x-38 
a 
peas eT ge 2} 
3 | 
68 , 66| 24 | 49 |6 x8 x-38) 6 x8 x-88| 6 x8 x40 | 64x8 x-40 64x83 x -42 * ee 
z 
— i=} | 
7 | 
66 ,, 69) 24 | |6 x8 x-40|/6 x8 x-40| 64x38 x-40 64 x3 x -42 7x8 x-42 7 x3hx- 
| 
| Z 2 see 
: ea os eves ey 1 Teo 1 ae Lanett ie ear ly glx. 
69 , 72| 244| Vv [65x85 -40| 64x33 x-42 | 64x85x-42 | 7 X89 X42 7 x3hx-44 73 X84 XxX 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships, 


FRAMES formed of SINGLE ANGLES, BULB ANGLES or CHANNELS. 
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TABLE 8. 


(See Continuation. ) 


DEPTH (d AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
“FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE, 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
NUMBER. OF 7 
B+D FRAMES. * Feet Feet. Feet. Feet. Feet. 
Above seaenatg Above eanecing Above nan ie Above Sealing Above atone 
12 ma 13 18 ma 14 14 oa 15 15 ma 16 16 sa 17 
are a ONE SIDE STRINGER.: >|\<- —— me —TWO SIDE STRINGERS.— — —— — —— — — - > 
cher not inches. inches. inches inches. inches. 7 Anas 
Above exceeding} A 
23 aad 25 20 
20 
203 4 x8 x32 
203 44 x8 x -82 44x38 X +34 
“4 a pes Pate Aa ee a io 
21 % 43x38 xX :84 44x38 x -84 44 x3 X °36 
21 44 x3 x +84 44x83 X +86 5 X38 X-36 5X8 X +38 
213 4x3 x -36 5 X38 x-36 5 XB X-38 | 5X8 x-84 5 X38 X-36 
213 5 X38 X-36 5 x8 X-88 5 XB X°B4 5 X38 X36 bE x3 X-86 
ee LE ai pa 
22 Vv Sy MO: X38 5 X83 x-84 5 X38 X+36 53 X83 X-36 6 X38 X-38 
22 A 5 X8 X-34 5 XB X-36 55 x8 xX -36 6 X38 X-38 
222 5 X8 x -86 54x38 Xx +36 6 X38 X-38 64 x3 x -40 
223 51 x8 X-38 6 x38 X-38 6x3 x-40 64 x3 x -42 
23 6 X3° xX -38 6s x3 x-40 64 x3 x-42 7X8 x-42 
23 6b x3 x -40 64x38 x -42 7 XB) me -42 7X8 X-44 
ne oie E 
4 aa hee 2 . 
Z 
234 ‘ 64 x3 x -42 1 SB. Kh 7 x8 X-4d 74x38 x-44 
5 ae wae 2 
a 
| 
233 7 XB x-42 7X8 x-44 TXB X44 74x38 X46 
24 7 x8 x-44 4x8 x -44 74x38 x +46 8 x38 xX -46 
24 74 x 34 x -44 74 x 8h X -46 8 x 3b x 46 
TEE oe : % 1 1 1 rae 
74 x 34 x 84 x -42 
241 J 1 gly. ly. 2 2 2 
2 Vv Tx X 39 X 46 8 X By X 46 8 X By X 48 gh x 34 x -48 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 


—— 
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TABLE 8, 


(See Continuation.) 


FRAMES formed of BULB ANGLES or CHANNELS. 


| DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
| FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE SPACING : See SKETCH ON PAGE 21. 
NUMBER. OF | ‘ : = 
|FRAMES,?;| | Feet. | Feet. Feet. Feet. Feet. 
B+ D | | | not | not not n not 
] Above exceeding | Above exceeding Above exceeding Above exceeding Above exceeding 
17 ana 18 18 ana 19 19 ma 20 20 ma 21 21 ana 22 
| < —- TWO SIDE STRINGERS— - ——-> ps 
= | ay So = - = = 
Feet. ir inches. inches. inches. inches. inches. inches, 
Above exceeding} 
93 and 25 20 
25 4, 27 20 
7 » » 1 
ad ” 29 203 
297 781 204 
31 ,, 33 21 ; 
2 -_ | 
38 ,, 35 21 
PYs 7 BY 
35 CO, :«OS7 215 
37. ,, 39 | 213 A 6 X38 X-38 
| 
a7 ees eee ers Pe 
39, 42 | 22 | 64x38 x -40 6k x3 x -42 
i; Ke _ 7 
42 ,, 45 22 | 64 x3 x -42 7X8 x-42 7X8 X-44 
. =r 
45 , 48 | 222 7X8 x-42 7X8 x-4d 7Ex3 x -44 7x8 X-46 
ae : d : 
48 , 51 224 rs 7X8 xX-44 7X3 X-44 74X83 xX -46 8 X38 X-46 8 X38 X-+48 
p . a | a 
5 
51 ,, 54 23 > TE X38 xX -44 74X38 X-46 8 X38 X-46 8 X8 xX-48 8k x3 x -48 
54 ,, 57 23 74X38 X-46 8 X8 x-46 8 X38 x -48 8h x3 x -48 85 x3 x -50 
57 , 60 | 23) 8 x3 x -46 8 XB x -48 8$ x3 x 48 84 x3 x -50 9 x8 X-50 
Sie ede! ead ge = fa 
60 ,, 68 234 Bees oe x 45 84x38 x-48 8k x3 x -50 9 x8 X-50 9° PGB X52 
oe) | ene: ERE 
a tr ne eee, 7k x3hx 3h x42) 7h x3hx3) x -42) 7hxahxshx-44| 8 x3hx3h%-44| 8 x 33 X 89 X -46 
Se : skx3hx-48 | 8)x 3x -48 84 x 3h x -50 9 x35 x -50 9 x3} x -52 
a ‘5 - ag 7h x 3h x3) x-44| 74 x84x 85x -44| 8 x8hx8hx-44| 8 x 84x84 X-46| BF X Bf X BEX -46 
- i oes 84 x 34 x -50 8h x 34 x -50 9 x3 x -50 9 x3} x -52 94 x 3h x -52 
—- 2S ee ae 7 —— = = a8 ae 
oR | 
a ee fea g x3hx3hx-44! 8 x3hx3hx-44| 8 x3) xabx-46| 85x 85x 34x -46| 83 x 3d X 8) X -48 
So a ae Vv 9 x3} x -50 9 x3} x -50 9 x3} x -52 9} x 34 Xx -52 94 x 34 Xx -54 


A 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 
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FRAMES formed of BULB ANGLES or CHANNELS. 


TABLE 3. 


(See Continuation. ) 


DEPTH (d AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 


FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
NUMBER, OF Fare 7 Feet. Fook Feet 
FRAMES. * eet. ee! eet, eet. 
B + D i Above needing Above ianeainn’ Above aneatne Above Bical Above comes 
22 ana 23 23 ona 24 24 ona 25 25 sna 26 26 mma 27 
<- - — —_—— - — THREE SIDE 8TRINGERS.-— ——— — — ——— 
Feet. amt inches. A inches. | inches. inches. inches. inches. 
Above exceeding 
23 ona 25 20 
25 , 27 | 20 
27, 29 | 203 
29 ,, 81 | 203 
1 gia aa} Oe 
56> cap SL 
85 , 87 | 215 
1 
87 , 89} 215 
39. ,, 42 | 22 
42, 45] 22 
45 , 48 | 223 
48, 51 | 224 
bl, 54 | 28 g 9 x38 x50 
< Se - 
2) 1 1 1 
4 Sg X 8g X Bg X 46 
p . 
54, 57 | 28 £ 9 x8 x-52 oh x 84 x “52 
ee eS ee ; 
1 1 ae 1 1 igen 1 1 1 rr 
57 60 931 x 8 X34 xX 84X46] 8g X 8g X By X “48 95 X By X Bg X 48 
. : | 9 xBkx-52 : 94 x 3h x +54 10 x3} x -56 
| : b | 1 5 1 aes 1 Pad 1 lied 
40 aaet eal gh x34 x3bx-46| 9 X8¥X3RX 48/10 X By X By X 48/11 xX By X By X 48 
” 2 e 94 x 84 X -52 10 X By X *54 104 x 3} X -56 11 x 34 x -58 
oe bq a — ane —_ 
sede 1 ek He | gh xahx3hx -48| 9} x 3} x 3g X “48 103 x 34 x 3} x 48/11 x 8} x 8} X -50 114 x 84 x 8} x -52 
2 Ba 9} x 34 x “54 10 x 3}x-56 10} x 3} x -58 11 x3} x -60 11} x 8} x -62 
a 5: 3 ——__|___— —— 
66 on) ta 9 x3hx3hx-48]10 x38} x 33 X 48/11 x 3h x 34 x -48 | 115 x 3} X 8} X -50| 12 x 84 x 8} x -52 
. : 10 x84 xX -54 104 X 84 X *56 11 x3} -58 114 x 34 x -60 12 x3} x -62 
: | bee ae e S 
69 72 | 242 94 x 33 x 3h x -48| 103 x 33 x 33 x -48) 11 x 3h x 8h x +50 | 114 x 8} X 8} X -52| 12 x 34. x 3 X -56 
: sie ial hd 10 x8}x -56 10} x 34 x -58 11 x3} x -60 114 x 3) x -62 12 x3) x -66 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships. 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS TABLE 38. 
WITH REVERSED FRAMES. (See Continuation. ) 


| DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF 
SINGLE BOTTOMS, AND FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, 
TRANSVERSE Spacing — TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. See SKETCH ON PAGE 21. 
NUMBER. of MES 1 —_ : ee ee oh .] wee E 
Frames. PEAKS. Feet. Feet. Feet. Feet. 
8 + D * Above eco Above aconsuiig Above Mbesting Above eating 
8 ana 9 9 ana 10 10 aa 11 11 ona 12 
< _— ONE SIDE STRINGER.— = — 
Leagh a, inches. ; | inches. inches. inches. | inches. 
Above exceeding) | 
72 ma 75, 244) A | 64 X 3 X -40 | 7 x38hx -42 7 x8hx-440 =| 73x 84x -44 74 x 84 Xx +46 
rE atl AS a 
75 ,, 78) 25 64 x 3h x -42 : 7 x3}x-44 74x 34 x -44 74x 3h x -46 8 x3) x -46 
78 ,, 81) 253 7 x3i x -42 é | TEX 83x -44 73 x 3h x -46 8 x3h x -46 8 x 3h x +48 
a 4 
| 1 1 1 
4 15 X 85 X By X 42 
1 1 A 1 1 ; g 2 2 
81 ,, 84! 26 7 X39 X -44 B Tz X 3g X +46 8 X 3g X -46 8 X 3g X +48 gi x 3h x -48 
| 74x 34x84 x -42 | 74 x8hx 3h x -44 
ul Me OSes Nae Ohise 2 2 2 2 2 2 
84 ” 87 265 75 X 35 X 44 | 8 X 3g X 46 8 X 3g X 48 84 x 84 x -48 8h x 3h x +50 
74 x 8h «3h «-42| 72x84 x 8h x -44| 8 x 84x BE x 4d 
1 1 | 1 2 2 2 | 2 aA 2 2 2 
3 X385X- X85 X> | 
Baris MUyia Tye Egret Dies Aa: skx3hx48 | 8hx3hx-50 9 x3hx -50 
eee Pear. 
“i Pulser Reet ae A 72% 82 X85 X 44) 8 X3BEX BEX 44) B XBR X 3d X46 | 84 x 34 x 34 x -46 
ia) ina x | | 83 X85 x -50 9 x3$x-50 | 9 x8hx-52 94 x 33 x +52 
vi | . 
eos: go m2 
2 4 
| rere “ ae ® |8 xsixs3ix-46| 84x 34x34 x -46| 8b x33 x32x-48| 9 x84 84x -48 
| a Z . hie 9 x3 x -52 91 xshx-52 | 94 x3hx-54 10 x 35x +54 
< | a 
— 4 : | a 
4x 3hx3hx- x 81 x gh x + 4xgixsix.- Bx3hx3hx- 
96 99 2h B 83 x 34 x -48 3 85 ey Seas 48 9 33 see 48 pg Bek et J 48 | oat Fae ea 48 
* © 95 X By X °54 10 X8yX-54 | 10 X89 -56 10 X85 X -56 
o 
= See H —— — 
e 
a 1 1 1 1 1 1 1 1 
10 X85 xX 385 X -48/ 105 X 85 X 385 X -48| 105 X 85 X 85 X -48 
‘ gixglix. 4 CNY 2S See 5, ese es 
SPs 10 8 eae e 5 10} x 34 x -56 10} x 3} x -58 10} x 34 x -58 
i i 
| 11 x34x~81x-48/11 x84x33 x -48/11 x84 x32 x -50 
‘ 1 x3glx. PELTED 3 peed. 2 2 
aa one eee ay ¥ 11 x3hx -58 11 x 34x -58 11 x34 x -60 
8 X3ExBEx-46 8 XBEXBEX-46| 84 XBEX BEX -46 
xglx. : 2 2 Ree os Bie Ven e 
105 ,, 108) 30 4 3y X 52 on vs = . 3} x 34 x -46 34 x 3h x -46 33 x 34 xX +46 
9 x34x3hx-46| 9 x3dx34x-46| 93 x33 382 x -46 
al gixglx-59| ~ | By ZX dg eee} g X09 X 3g 
108 ,, 111) 305 X39 Xx °5 | aoe 3h x 3h x -46 34 x 34 x -46 33 x 34 x -46 
; eR | 9k x3hx3hx-48) 94 x3bx3hx-48/10 x3hx 3h x -48 
lygl,y. Ay 2 2 2 be 2 2 2 
111 i 114) 31 95 35 = aoe By XBR X48 34 x 3h x -48 34 x 34 x -48 
aes 9 x4 x4 X-52| 9 x4 X4 X-52/10 X4 X4 X50 
; ry x gix- REA a rs 
114 T 118 315 10 35 54 Bag 4 x BE xX -52 4 x 3y X +52 4 x 84 Xx +50 
a 10 x4 x4 x-52/10 x4 x4 .x-52/11 x 384x831 x -50 
22| 32 x 84x: Bs : aa 
aie ee Migs bik es ine 2 6 4 x85x-52 | 4 X85X-52 4 X33 xX +50 
. a ql x4 x4 x-62/11 x4 x4 X-B2/11 x4 X4 X-54 
29 2 91 a i rae ee 52 2 
ol tar Eerie : eb Ron dBi Bos 4 x3h%x -52 4 x3hx -52 4X4 X54 
th pata 2 ZA 
; eo coe | 42 11 X4 X4 X-54/11 x4 x4 x-54/12 X4 X4 X-54 
126 ,, 180) 88 | \ [103 x 83 x -58 ER reise, rare * Pees 
* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 


yessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS TABLE 3, 
WITH REVERSED FRAMES. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE SPACING See SKETCH ON PAGE 21. 
NUMBER. or ta _ we ; = : e — oe sea 
FRAMES. * me eet. ect. Feet. ect. 
B str D Above pe taniig Above asetina Above esuesig Above exocattt Above anativg 
12 ona 138 13 and 14 14 ana 15 15 and 16 16 and 17 
<— — ONE SIDE STRINGER.. ->|<- —- - TWO SIDE STRINGERS.— — ~ = 
ite ig a inches. aes inches. inches. : 4 inches. z ination: ; ; _ inches. , iy 
ove exceeding a 7.x 3h x 3h x -42 7A x34 x 3h x +44 8 x 34 x 82 xX +44 
72 oa 75 | 244 x3} x: x 8h x- OPCS is esl ve ray ae 
‘ A 3 Opa ta ae io Ta 84 x 3g X +48 8h x 34 X -50 9 x 34 Xx “50 
E BAO oA 95 2 
4 7 —— 
ee 3 EGE aE ak 7x 3h x3hx-42| TEx 3hx 3hx-44| 8 X83 x 3EX 44) 8 x 3b x 8h x -46 
a by 8h x 34 x +48 gi x 3h x +50 9 x3} x -50 9 x3hx 52 
ae) 7h x 3h x 3hx-42| 7h x 3hx8hXx-44| 8 xBhXx 3X44) 8 x3} x34 x -46| 8) X 32 x By x 46 
4 ‘ gi x 3h x -48 84 x By X +50 9 x34 x -50 9 x 34x -52 gh x 84 X +52 
| : f ie = : 
| 
l 7h x3hx3hx-44| 8 xBhx3bx-44| 8 XB} Xx 3B} Xx 46 gh x 3h x3hx +46) 8} Xx 3} x 3) x -48 
: 8h x 34 Xx -50 9 xX 3% X +50 9 x33 x -52 gh x 84 x -52 94 x 34 x +54 
a | g xabxabx-4t) 8 x3bx3hx-46| 8) x By x By x “46 gi x3hx3hx-48| 9 x3} x 3) x -48 
4 | 9 x35 x -50 9 x8} x -52 94 x 84 Xx -52 94 x 84 Xx +54 10 x35 x -54 
97 & g xabx3hx-46) 8h x3hx3hx-46| 8) x By x 3px -48| 9 x3hx3hx 48) 9} x 8b x 8p x +48 
: 9 x8} x -52 94 Xx 84 X +52 94 x 34 X -54 10 x 8h x -54 10 x 34 X -56 
ise) 
HA - =~ <= 
p 
aE s gi x3hx34x-48| 8b x3hx8hx 48) 9 x 3x 3p x 48 gh x 3h x 34x -48|10 Xx 3p x 3} x 48 
. ° 94 x 84 X +54 gh x 3) X +54 10 x3} %x -54 10 x3} x -56 104 x 3} x -56 
n 
I se == - = 
is) 
3s G 9 x3hx3hx-48) 9b x8} x 35x 48/10 x By x 3g x “48 104 x 34 x 3 x 48/11 x 8} x 8} x -48 
8 10 x38} x54 10 x 84x -56 104 x 34 x +56 10} x 34 X °58 11 x83 X +58 
dat (10 x3hx3hx-48) 10} x 34x 8} x 48/11 x 3} x8) x 48) 11 x 3h x 3h x -b0 | 11} x 83 x 3} x “50 
e 10} x 38} x-56 | 103 x 33 Xx °58 11 x34 x -58 11 x3} x -60 114 x 3 x -60 
| iieenieoaG Rete 6 Mennee tie recat DEae & ee ee woes aie Te ced 
29 | ll X Bg X Bg X 48/11 X By X Bg X 50 115 X By X By X *50 lly X 38y X 3g Xx oz 9 xX Bg X 8g Xx 46 
fs 11 x3} x -58 11 x3} x -60 114 x 33 x -60 11} x 83 x +62 3h x 3h x +46 
—_——— i . — at —— eR os rs se 
oak V - idx ad x 3h x -50/ 11h x 3h x 3h x -52[ 9 xB} x Bg x 46 94 x3} x 84 x -48 
; 114.x 3} x60 | 11}x 85 x -62 gixgkx-46 | 34x8) x -46 3h x 34 x +48 
a i - ——— = i, -_ =ok _ 
30 9 XBEx 3h x46) 95 xBEX 34x -46| 94 x By x Bg X 48] 10 x B4 x 34 X48 104 x BY X By X “48 
2) Se Bh x Bb x 46 ghx3hx-46 | 84x 85 x -48 BExBhx-48 | 83x 8} x 48 
ah zee | gh x 34 x Bd X +48 | 10 x BE X Bh X 48 | 10} X Bf x By x 48 | x 8h x 3h x 48/11 x3) x 3) x -50 
a ke 3h x 3h x -48 3} x 3h x -48 34 x 34 x +48 BX Bb X48 | 3h x 34 x -50 
= i. ps ee ata ft 
31 aes 10} x 35 x 34 x 48 11 x 3} x 33 x 48] 11 x 3h x 3h x -b0| 11} x 38) x By X -50 114 x 34 x 83 X -52 
ie *'L. fi é S|. 8hxspx-48 | By X By x 48 8b XK BE x50 | 38s x83%x-50 | __ BEX By X +52 
Q” A | 4 xX +52 +5 ane 5 d 56 
14, 8 | 31} da f | 10 X4 x4 x52) 11 x4 44 x-50111 X4 X4 X-52/11 x4 x4 X-54/11 X4 X4 X56 
; sie 4 X8h xX -52 4 x8} xX -50 4 X84 +52 4 x4 x54 | 4 X4 X'56 
(ieee Lee er " X +52 oe a AR 2 ; 5 | ~~ : as 
118 , 122 | 32 | F™, 11 x4 at 6 758} 5 tars x-54/11 X4 X4 X-56|12 x4 X4 x “BA 
__| 984 4 X By X “52 4 xX4 X-54 4 X4 X-56 4 x4 X54 
Hae oe aa hel ia... ar at ta SS ee ee 
122 ,, 126 32h zm A 1h ip a a et sy 561/12 x4 X4 X-54 
488 4 x4 X-56 4 X4 X-54 
was pa - —|—_____1__—_____ — _ - = = 
o & | 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
vessel's length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS TABLE O. 
WITH .REVERSED FRAMES. (See Continuation. ) 
DEPTH (d) AT MIDDLE OF LENGTH, FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE BOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE, 
TRANSVERSE SPACING See SKETCH ON PAGE 21, 
NUMBER, oF 
FRAMES, * Feet, Feet. Feet. Feet, Feet, 
B € D Above panetice Above emneoting Above easeeciugy Above eoaeting Above <ceant 
17 and 18 18 ana 19 19 ana 20 20 ana 2] 21 ana 22 
<- - - -- TWO SIDE STRINGERS, ~ —- = > pets 
«Reet. not inches, inches. inches, inches, inches. | inches. 
eer’ aes oak 8 X38X38RX +44) 8 x8hx38h x -46) 84x 3} x3h x -46| 84 x34x 3) x-48| 9 34x81 x -48 
. 4 9 x 3h x -50 9 x3y%x-52 | 94x8)x-52 94 x 84 x -54 10 x38} x -54 
| = ha 
75 "a os | 8 X 3X 3yX-46| 83 xX 35x 35x -46| 8b x3hx3hx-48) 9 x3bx3hx-48| 94 x 3h x 3h x -48 
: : 9 x3h x -52 93 x 34 x +52 93 x 34 x -54 10 x8} x -54 10 x 83x -56 
78, 81| 254 : 8} X 85 X 83x 46] 8) x3hx 38h x -48) 9 x3hx3hx-48] 92 x3) x3) x-48/10 x3} x34 x -48 
sa | 93 xX 34 Xx +52 9F X By X +54 10 x8} X -54 10 X34 X +56 103 X By X +56 
we Ee Ae By = | 
| i} 
Sawa lagen & 83 X 85 X 35x +48) 9 x8hx8hx 48) 95x 384x385 -48/10 x 3hx 3) x -48|103 x 8} x 3h x -48 
- < 93 X By X “54 10 X 8% X “54 10 X 34 X +56 105 X 3} X -56 105 X 84 X +58 
iat 
4 | 
eA s7 | 26) a 9 x3hx3hx-48) 95x35 3hx 48/10 x33x 3h x -48| 10} x 3) x 3h x-48/11 x34 x3) x -48 
is 8 10 x3hx -54 10 x33 x -56 103 x 33 x -56 103 x 33 x -58 11 x3} x -58 
; 
Pe] 
87, 90 37 F Og X 8} x BY x “48 | 10 x By X By X “48 | 10} X By X By x “48 11 % By X8g X48 11 SEK Beene 
: 10 x33 x -56 103 X 32X56 | 103 x BS x +58 11 x3hx-58 11 x3} x -60 
bh card Beek | 10g X 8g X 84. X 48/11 x3}x3hx-48)11 x3hx 33x -50| 113 x 3) x 33 x -50| 115 x 34 x 8h x -52 
. : | 10} x 33 x -58 11 x38} X-58 11 x 33x -60 113 x 33 x -60 11} x 33 x -62 
98 be 98 | 11 xX 8} x 83 x -50 | 11g x 83 x 84 x -50/ 114 x 33. x 83 x 52] 9 x 34x32 x -46 9g X 83 x Bh X 46 
‘a | 11 x33 x -60 114 x 33 x -60 113 x 33 x -62 34 x 3h x -46 33x 33 x -46 
=) a Vv | 
96 99 | 282 113 x 33 x 3h x -52] 9 x 83X 35X46 9} X32X3¥X 46) 95 X 85x 3h x -48 | 10 x 85% OG sas 
. 11} x 33 x -62 83x384x-46 | 3x3) x -46 34x 34 x -48 3g X 84 X -48 
on ane 99 95 x 83x 8h x -46| 93x 38hx 3h x -48}10 x 33x34 x -48/10) x 82x 31x -48/11 x 33x31 x -48 
ga y hie 34 x 34 x -46 | 34 x 34 x -48 34 Xx 34 x -48 33 x 84 x -48 3h x 3h x -48 
4 r ———— ae 
tha. dap 40882 eo 10 x8} x34 x -48| 105 x 35x 8} x 48/11 x3hx384x-48/11 x 34x31 x -50| 114 x 34x 34 x -50 
2 ES 84x34x-48 | 84x 8) x -48 3h x 3h x -48 3} x 3h X -50 8} X 84 xX +50 
ine ai 80 a (11 X33 % 3) -48/ 11 x 83 Xx 3 X -50| 11$ x 84 x By X -50 11g X 3) X 8) x +5212 x 34x 3) x -52 
“395 as 34 x 34 x -48 __ 83 X 83 X “50 33 x 33 x -50 3h x 3h x -52 34 x 3h x +52 
1 | 284 |11$x 33x 3)x -50/ 11x 34x 3hx-52/12 x3hx3hx-52/12 x3) x3i x -56 
108 ,, 111 305 tel sh si | vi nee 1 1b eee if Lisi Ks a erg rae 
‘ ae 3h x 33 x -50 83 X85X°52 | 84 x 84 x +52 By X By X +56 
1. ua | gp | bog [12 8d x 8h x 52/12 x Bd x Bh x -56 
4 ces 34 x 84 x +52 34 x 38h x -56 
oe gE eae Tare ‘ 
MAA 112 x4 x4 X54] 
aby 
114 , 118 | 314 Ha eh cae 
EE <a 
118 ,, 122 82 | ah 
ga 
ZW 
5 91 a = 
192 , 126 | 82$ | 4. 
O8 
126 ,, 130 33 


* The spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth the 
vessel’s length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams, 
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FRAMES formed of BULB ANGLES, CHANNELS, or CHANNELS TABLE 3. 
WITH REVERSED FRAMES. | (Concluded. ) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF FLOORS AT CENTRE IN WAY OF SINGLE BOTTOMS, AND 
FROM TOP OF MARGIN PLATE IN WAY OF DOUBLE EOTTOMS, TO TOP OF LOWEST TIER OF BEAMS, AT SIDE. 
TRANSVERSE | SPACING See SKETCH ON PAGE 21. 
ang = ican Feet. Feet. Feet. Feet. Fuk 
re Above Saat Above tie Above einoting Above exeveling Above aot 
22 ana 23 23 ona 24 24 ana 25 25 ana 26 26 and 27 
aaa ead gee EE la one > ow SIDE STRINGERS. — -—- --— —- — — > 
Skies e inches. : inches. inches. inches. < = inches. inches. 
"72 array 244 A |10 x8hx3hx-48/11 x3} Xx By x “48 114 x 34 x 3} x 50] 12 x By X BY X “52 gh x 8 X 3h X +48 
: 103 x 3} x -56 11 x33 x -58 11} x 34 x -60 12 x3}x -62 3h x 3} x -48 
75, 78 | 25 | |103 x 84 x 83 x -48) 11 x 84 x 34 x +50 | 114 x 8g X 8g X °52| 12 x 3h x 3d x -56] 10 x BF HBF X48 
| 103 x 34 X -58 11 x38} x -60 114 x 34 x -62 12 x38} x -66 3h x By X +48 
| —— 
73, 81 | 25} | 88 11 x 8 X Bb X48 Aid Bh x:8h X50 12 & oy X SEX Ee 95 x Ob x 8s X48 10} x BE x Bh x “48 
ae 11 x3} Xx -58 114 x 84 x 60 12 x3} x -62 34 x 3h x +48 By X By X +48 
a we : — 
an 
81, 84| 26 ae 11 x3) x 3h x -50| 114 x 8 x 83 X 52 | 12 x 84 x 34x -56[10 x33 X 8p X 48) 11 x 84 X 8d X 48 
if 11 x3} x -60 114 x 34 x -62 12 x3hx -66 3h x 83 Xx -48 3h x 3h x +48 
| 
Ly glygly. dake .sel! Ob x Sh c9k x 481108 KOR BEX ly glx: 
84 re 87 264 | ps 50 9 Sm es S 46 95 X Bg X Bg X 48 ws Se a ed 48 11 arias Meche tat 50 
| 114 x 3g X -60 34 x 34 x -46 34x 3} x -48 34 x 8g X 48 33 x 3g X -50 
| = 
7 , 90 | 27 | |11$ x 8g Xx By Xx -52 gh x 34 x 3h x -46|10 x3} X 3g x 48) 11 x 34 x 84 X 48 11g x BY X 84 X “50 
- 114 x 3} x -62 34 x 8} x -46 3h x Bd x -48 3h x 84 x -48 34 X By X +50 
A ee ee 
90 , 98 971. % 94 x 34x34} -46|10 X33 x 33 x 48 11 x 3b x 34 x -48 | 11h x 8g X 83 X “50 | 12 eA EE one 
| 34 Xx 84 X 46 34 x 34 Xx +48 3h x 35 X -48 34 x 34 X -50 3p X 3y X 52 
| 
93, 96 | 28 | 10 x34x3hx-48)11 x 3h x 83 Xx +48 114. x 3h x 3h x 50/12 x 8} x 3) X °52 
| 3h xX 34 X -48- 34 x 3h X 48 34 x 34 Xx -50 3h Xx By X +52 
— Q ere ey = 4 ~ ee eee = 
‘-) 
96, 99 | 284 of 11 eect es ies 113-x 34 x 34 x -0| 12 x 8} X 8p X “52 
a) 3h x 3h Xx -48 34 x 3h x -50 34 x 3h X -52 
8 aE 25 ie ~f- = = 
a 
99 ,, 102 | 29 ce Lig X BY x 8h x “50 12 thd ks Seah 
aa 8g X35 X50 By X 3y.X 52 
; ae 2 aS See lee cae 7 
ibe einoeth aby [oc 5: Re % 8a <'88 * 0 
at “gy ees eck ee : 
105 ,, 108 | 30 a 
2 aa 
: Ba. - - . 
108 ,, 111 | 303 ah 
; es ——)-- — 
111 , 114} 81 Fa 
oa ie Sees als ‘ 
14, us| si} | £8 
= 2) 
8 : _ 
118 ,, 122 32 | 
| = = 
122 ,, 126 | 32} | 
| Vv = —— —_ = - = - | 
126 ,, 180 | 38 | 


th Aovy spacing of the frames in the peaks is not to exceed 24 inches where wider spacing is allowed amidships; and from the collision bulkhead to one-fifth 
e vessel's length from the stem the spacing is not to exceed 27 inches unless the frames are doubled to the height of the lowest tier of beams. 


Luoyp’s Register oF Suippine, Lonvon.—13th June, 1912. 
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FLOOR PLATES IN VESSELS WITH SINGLE BOTTOMS. TABLE ". 
sume | saern ae | BE, | fastest ee 
Bo | a eee | re Pa a acon [nnn ay PE 
Tow Feet ear’ (C meer Te ee ae ee ee re 
23 ma 24 Si 1 32 ‘22 48 ma 49 19 ‘36 ‘BF 
oa, 95 | 8) | 24 | 24 49 , 50 | 20 36) 32 
9% , 26) 9 | -24 4 38 | 34 
2, 27| 9 | 24 24 38 | “34 
o7 , 28 | 10 OA 24 38 | °34 
93, 29) 10 | 26 24 40 | 34 
“99, 80] 10; | 26 | -24 40 «| 84 
30, 31| 1 | 26 | -24 40 | °34 
31, 32 | 13 | 26 24 42 | 36 
‘32, 33 | 1s | 28 | 26 42 | 36 
33, 34] 12 | 28 26 42 | 36 
34, 35 | 122 | 28 26 44 | °36 
35 , 36 | 13 28 26 44 | -36 
36, 37 | 13 30 26 44. | 36 | 
37 , 38 | 133 | 30 | -26 46 | 38 | 
38 , 39 | 14 30 26 “46 38 | 
39 , 40 | 143 | 30 26 46 | 38 | 
40, 41] 144 | -32 28 48 | 38 | 
Ad. deu| al 32 28 48 | 38 
42, 43 | 153 | -32 28 48 | -38 | 
43, 44| 16 | 32 | 28 50 | 40 | 
arr ees ae 34 | 30 50 | -40 
45 , 46| 17 34 | 30 50 | 40 
46 , 47] 18 34 30 50 ‘40 
47, 48 | 18 36 32 


* In the engine space of steam vessels the floors are to be ‘04 of an inch thicker, and in the boiler space 
‘10 of an inch thicker than required by the Table. 


Luoyb’s REGISTER oF Surpprinc, Lonpon—I1th May, 1911. 
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WEB FRAMES and STRINGERS. 


TAB 


(See Continuation 


ie O 


) 


ss eA dg Puts G ‘way oF povsia “porous, T0 TOP OF BEAMS AT SIDE oF owas? tat =a. sf 
yontnen ed den Bn sr Gn sr fat rd Br Des $30. Tn rn ne it toe dt ret sae Daf 
bee ae" “ie Sellar el nl bl ll 
£ :tdixarmemhoantors =. = le ke seaheeceeiees 
rom inches.) Inches. |~inches" | inches. | Inches.) Inches.) imches.] inches. inches. , inches. inches. | inches. ) icles. | ina 
48 ma “ill x: 3014 x: 3214 x 3414 x 36.15 x "36 | 30 
BL, Silla x 3214 x 3414 x 3615 x 36.16 x 3616 x ay | do) ie 30. 
BA , S74 x 3414 x36 15 x 36.16 x 3616 x 3817 x 3818x 38 Sere Sas 
BT ,, GOfld x-3615 x 36 16 x 36 16 x 3817 x 3818 x 38.18 x 4019 x -40)20 x +42 
60, 6315 x 3616 x 3616 x 3817 x 38 18x «3818 x “40,19 x 40.20 x 4021x4202 x-4424x-44 
63, 6616-36 16 x 3817 x -B818 x 3818 x 4019 x 4020 x 4021 x 4022 x 4223 x 44124 x 46.26 x “4627 > 
69}16 x 3817 x “38 18 x 3818 x: 40.19 x 4020 x “40.20 x 4221 x 4292 x 4424 x “Ad 25 x 46.26 x 48.28 
69, TALT x 88.18 x38 18 x 40.19 x 40.20 x 4020 x 4221 x 4222 x 4293 x 4424 x 4626 x 4627 x48 
72 THB X-38.18 x 40.19 x 4020 x 4020 x 4221 x 4222 x 4223 x 4224 x 44125 x 46.26 x 48.28 x 48 
119 x 40.20 x 4020 x 42 BL x 4922 x 4922 x 4423 x 44.24 x 4626 x 4627 x 48.28 x -50 
20 x 4020 X-4221 x 49.99 x 4990 x 44193 x 44.24 x 4495 x 4626 x 4898 x 4809 x “50 
10.20 x A221 x “4222 x A229 x “44.23 x 442A x “AA 25 x 44.26 x 4627 x “48.28 x 5030 x “50 
D1 x 4222 x A222 x 44.93 x 4424 x AAA x 4625 x “4626 x “48.28 x 48.29 x 5030 x 52 
“4222 4222 x ADB x AAPA x 4A DA x 46.25 x 46.26 x +4627 x “4828 x “5030 x “5031 x 52 
193 x44 24 x AAD x 46.25 x 46.26 x 4626 x 4827 x48 28 x 5030 x “5031 x “5232 x 5 
494 x 4625 x 4626 x 46.26 x 48 27 x 48 28 x 48 29 x 48 30 x “5031 x “5232 x “5434 x 54 
26 x A626 x “A827 x 4828 x “A828 x "5029 x 5030 x ‘BOBL x 5282 x HABA x “54.35 x 56 
BT x A828 x 4828 x "50.29 x 5030 x 5030x D2BL x 5282 x 5434 x 5435 x -5636x 58 
28 x “5029 X “5030 x “5030 x “5231 x “5232 x “5233 x “524 x 54.35 x “5636 x “5838 x58 
)30 X50 30 x 5281 x 5232 x 5232 x bABB x DA 34 x DA35 x 56.36 x 58.38 x 5839 x 60 
231 x 5232x5232 x DA 33x 543A x 5A 34 x 56B5 x 56.36 x 58.38 x 58.39 x 6040 x 6242 x 62}46 
LIL ,, 11482 x 5232 x “5433 x 543M x 5434 x 5635 x ‘5636 x 56.37 x "5638 x 5839 x 60.40 x “6242 x ‘62 
BAX 5434 x “5635 x 56.36 x ‘5636 x “58.37 x 5838 x “5839 x “6040 x 6242 x “62 
8 , 35 x6 36 x 0636 x 5837 x 5838 x “5838 x °6039 x “6040 x 62.42 x 62 Baer 
122, 126)36 x 56.36 x 5837 x “BRB x “5838 x “6039 x “6040 x 6041 x 6042 x “62 a eee 
126 ,. 130187 x ‘58.38 x ‘58:38 x -6039 x 6039 x 6240 x 6241 x 6242 x -62 fia eaten als 
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INTERMEDIATE FRAMES, FACE ANGLES, &c. 


TABLE 5, 
(Concluded.) 


* BUTT STRAPS FOR STRINGER 
a tt a sab ge Ee | [zac [are 
B+D. | § Sear lei |. oun | weet | mee 8) 

ah a Frames. | ‘Reversed. Frames. pho bs single onStringors,, We? Frames. | B | a BEE ; HE i 
Baw “Bipoiby x3 x-303 x23x-30 ig B x3 x-305 x3 x-48}49 6-46 10) 2 
Bl 54]23 134 x3 303 x3 x30 8 x3 x°325 x3 x50, | , BS San 

54, 5 x3 x03 x3 x30 | B x3 x-345 x3 x54, 1, /48] , 

57 , eop3i }xB x303 xB x B05}x3 x36 B x3 x-365 x33x-5,15/151 » 
60 , 6333} }xB x'32B xB x'325}x3 x38 1x8 x-365 x3Ex-d4, |, bso], 
«823 xB x-326 x3 x38 1x3 x-38B x83x-54,/,1,1 , 
x 343 x3 x'346 x3 x40 4x3 x40 x3)x-56) , | ,, 52) , 
7p 4x34 '343 x3 x 346} x 34x40 31 x31 x 4063 x33 x-5814817|, | 12 
751243153 x 33 x 3433 x3 x 34/63 x 3} x 40 34 X 34 X ‘42163 x 33 x 60) tba oe 
78125 [53x 33x °363Ex3 x-366} x3} 42 bee gix-4diz xsexed, | ol, | , 
gibsile x3}x°363}x3 x-36I7 x3x-42 BLx3ix-467 x3hx-6A, |, 156! , 
26 6 x 34x °383hx3 x 387 -x3}x-44 BEx34x-487 x34x-64,/./1,/ , 
s7}o6sl6} x 34 x°383}x3 x-B87}x3Rx-44 BLx 34x ‘B07 x34x-66, |, (58) , 
9087 \63x3}x-403}x3 x 4073 x3} x46 ~ sBixaix-5e7 x8ax6,|, |! » 
x BEX 4034x3 x 408 x3hx-46 A x84x-52 54/8 60! , 
x3}x4231x3 x48 x8hx-487 xBbxBbx4h x3Ex 54 ee ee 
X BEX 428} xB} x 428} x 3} x A874 x35 x Bh x AYE x 3}-x “56 » |» b62\ » 
x 8} x 44.3} x 3} x 44184 x 3} x 507} 34x 3hx 444 x 34x58 1 ES Bint 
x33 x°444 x3hx 44/9 x 34x 508 x 34x33 x° x4 x°58 3 marry ‘s 
x34x-464 x3}x-469 x3}x528 xBhxBhx 46H x4 x60 oS ome ie 
| 9x3} X 5284 x 3}x3)x 46H x4 x -62 |, bee! 
E Ob Xx BEX 548} x3) x3hx 484 x4 x64) 6012, | 14 
US arg on enlaces galt a ee 
ai Tenteetarattomata, PAA SDA! do |! os 
ee ee SERBS S 
10x4 x4 x‘5643 x43 x70! 


Luoyp’s REGISTER oF Surppina, Lonpon.—11th May,31911. 
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LONGITUDINAL 
NUMBER. 


LINE KEELSONS 


KEELSON ANGLES, 
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MIDDLE LINE KEELSONS. 


Ordinary Keelsons standing 


upon floors.3¢ 


Keelsons with Intercostal Plates. 


in VESSELS with SINGLE BOTTOMS. 


TABLE 6. 


(See Continuation.) 


Keelsons yA Centre Through Plate.Ki¢ 


Intereostal Plate. 


Thickness of contre 
through plate and 
foundation plates. 


Lx(@+p) | mdse [Ee ee] eta famed 7, [omic] mmm [ae 
fanamnioe | Arlene. | nas Antaahipa| 2048 ie 
: Pa no’ inches. inches. nehes. ~ | inches. inches. ‘|inches. | inches. | inches. inches. ~ | jnehes. inches. 
Abore exceeding Dadhle Bulb Farigian Double Angles. 
1200 »« 1400/3 x3 x:24|-24] 6x3 x‘38|-38 | 3 x3 x30) -30| -26 | -26 
1400 ,, 1700]3 x3 x-24) -24 “7 x3 x40 1-40 34x38 x°30/'30 | 26 |-26 
_1700_,, 2000/3 x3 x°24/°24 | 7x3 x:42|-42 | 34x38 x32) -32 | 28 | -26 
2000, 2400]3 x3 x-24)-24 8 x3 x-44|-44 | 34x31} x 32/32 | 28 |-26 
2400, 2800|3 x3 x-26/-26 | 8 x3}x-46/-46 | 34 x34x-34|-34 | 30 [26] : 
2800, 3200/3 x3 _x:26|:26| 8 x3}x-48|-48 | 4 x3}x-34/-34 | 30 |-26 
38200, 3700]3 x3 x°28/-28 | 8)x3}x-48)-48 | 4 x34x 36/36 | 30 |-26 | 
3700, 4200/3 x3 x-28|-28 | 9 x3}x-48|-48 | 43x33 x 36 “30 | Be 25 
4200 , 4700/3 x3 x:30/-30] 9 x34x-50/4% 38 | “32 |-28] 3 x 38> 
: > 0 peepee ee 
4700 ,, 5200/3 x3 x-30/-30 x42 | -34 
5200 , 5800/33x3 x30 30] 11 x-44 |-38° 
5800 ,, 6400/31x3 x-32|:32] 12 x44 |-38 
6400, -7000}83x3 x°32/-32 |" 12 x-46 1-38 
7000 ,, 7600131 x3 x-34/°34]° 13 x-46 1-38 
7600 ,, 8200/4 x3 x-34|:34] 13 x-48 |-40 
8200 ,, 8800/4 x3 x-34|-34] 14 x48 |-40 2 
8800 ,, 9400]4 x3 x-36/:34] 14 x50 |-40 “Z ‘i : 
9400 ,, 10000]4 x3 x-36/°34] 15 x50 |-40 [8 x3ix-46|-46| 38 |-34 
10000 ,, 10600|43x3 x°36|:34] 15 x52 |-42] 8 x3ix-48/-48 | -38 | -34 
10600 ,, 11200] 43 x 3}x°36|°34 | 16 x52 |-42 | 81x8Lx-48|-48 | 40 |-36 
11200 ,, 11800] 43 x33 x 36/34 | 16 x54 |-44] 9 x3)x-48/-48 | -40 |-36 
11800 ,. 12400]5 x3}x-36/°34] 17 x54 |-44 9 x35 x ‘50° 
12400 , 13000]5 x 33x 88 36 17 x56 |-46]- 
13000 ,, 13600]5 x3}x-40|/-36} 18 x56 |-46 
13600 ,, 1420015 x34x a0 36] 18 x58 48 ‘42 
14200 ,, ee } BE x 34x 40 36 | 19 x58 |-48° 8 x3ix-46| -44 
14800 5, 15400]}53x31x-40|-36 | 19 x-60 |-50 8 x34x-48| 44 
15400 ,, 16000]53 x 34x -42/-36 | 20 x-60 {50 83 x3}x-48| -44_— 
16000 ,, 16600|6 x3}x-42|:36 | 20 x-62 |-52° 9 x3ix-48/ -46 
16600 ,, 17200 6 x3hx ‘42/36 | 21 x62 [+52 9 x3ix50| - 
17200 ,, 18000]6 x3}x-44|:38| 21 x-64 | -54 
18000 ,, 19000]6 x31x-44/-38 |" 92 x-64 |-54 
19000 ,, 20000]6 x3}x°44/-38 | 22 x-66 (56 
20000 ,, 21000] 63x 34x 44/38 | 23 x-66 | -56 
21000 ,, 22000 64x 3}x ‘44|-38 | 23 x-68 |-58 
22000 ,, 24000]64 x 31x -46/°38 | 24 x68 |-58 
24000 ,, 26000]62x31x-46/-38 1 24 x-70 |-60 
Sea euniamrt teat 
26000 ,, 28000] 63x33 x-48|:38 | 25 x-70 | -60 
28000 ,, 30000]63 x34 x-48/-38 | 26 x-70 | -60 
30000 ,, 32000 6h x34x 50/40 | 26 x72 |-62 
32000 ,, 34000 64 x 33x °‘50|-40 | 27 x-72|-62 
34000 ,, 36000]7 x31x-50)- ie BBE 


KEEL ANGLES and SIDE 1% 


KEELSONS in VESSELS with SINGLE BOTTOMS. TABLE 6. 
(Concluded.) 


SIDE KEELSONS. 


FLAT KEEL 


LONGITUDINAL 


. PLATE ANGLES 
NUMBER. nine neee 
| For 4 length —~ ; Interoosta y 
a 
1 
L x (B + D) For } length | Thickness ‘hnaidiahipn. =e Plates, 


Amidships. at Ends. 


not inches. ~ | inches. inches. 
Above exceeding Double Angles. 


1200 m 1400|3 x3 x:24| 24 | 3.x3 x24) 24 ‘22 
1400, 170013 x3 x -24| 24-[38 x3 x24) 24 
1700 , 2000|3 x3 x‘24| 24 | 3 x3 x‘24| “24 
9000, 240013 x3 x24] 24 | 3 x3 x24) 24 
2400, 2800 13 x3 x26| 26 |.3 x3 x:26| ‘26 
2800 , 320013 x3 x‘26| 26 | 3 x3 x26) “26 
| 3200, 3700 3 x3 x:28| 28 | 8 x3 x28) 28 
3700 , 420013 x3 x28] 28 | 8 x3 x28) :28° 
4200, 4700 |3 x3 x30 “3x3 x 30| 30 
4700 ,, 5200]3 x3 x°32 3 x8 x°30| ‘30 


31x38 x°30| “30 
31x83 x'82| 382 | 30 
“Bhx38 x32] ‘32 | °30 
31x3 x°34| ‘34 32 
4 x3 x‘34| 34 | ‘32 
“4 x8 x34| 34 | 32 
4 x8 x86| 34 | 34 
4 x3 x36| 34 | ‘34 


44%3 x°36| 34 "84 
44x33x°36| 34 | “36 
31x34x°48| 46 | 43x33 x36 34 | ‘36 
Le = iets os eee ey be one inch greater than the sum of the wide flanges 
x4 x48} 46 -| 5 x3hx°'38| 36 38 
x4 x-48| 46 [5 x34x°40| 36 | 38 
x4 x48) 46 | 5 x3}x-40| 36 | °38 
x4. x50! 46 | 53x384x°40| 36 | 38 
x4. x50; 46 | 54x33x°40| 36 | 38 
x50! 46 | 54x31x-42| 36 | 38 
x4 x52) 48 + 6 x3Ex°42| 36 | “40 
x4 x52) 48 | 6 x3}x°42| 36 ‘40 
x4 x-b2| 48 | 7 xB4x"42] “40 
x4 x‘54| ‘50 8 x3}x°46| “44 ‘40 
x4 x54, 50 | 9 x3hx'50) “46 


5200 ,, 5800 
5800 ,, 6400 
6400 ,, 7000 
7000 ,, 7600 
7600 , 8200 
8200 ,, 8800 
8800 ,, 9400 
9400 ,, 10000 


10000 ,, 10600 
"30600 ,, 11200 
41200 ,, 11800 
“11800 _,, 12400 


12400 ,, 13000 
43000 ,, 13600 
73600 ,, 14200 
14200 ,, 14800 
14800 ,, 15400 
» 16000 
» 16600 
» 17200 


-, 18000 
» 19000 
» 20000 


31x 31x °32| 32 
34x 31x34) 34 
BEX 34x 34) “34 
31x 34.x'36| °36 
31x 32x38] °38 
31x 31x '40| °40 
31x31 x°42| °40 
31x34 x°42| “40 
31x34 x ‘44 |. 42 
31x 34x °46| “44 


* Where flat plate keels are adopted intercostal 
plates or centre through plates must be fitted. 


#** Where a centre through plate keelson is 
adopted foundation plates must be fitted of the 
thickness of the centre through plate, and extending 


not less than 12 inches on each side of the middle line. 


+ The thickness of rider plates is to be as 
required for the vertical plates, and the width is to 


of the angles. 


tt The foundation plate is to be 18 x ‘50 inches. 


eee Se AR RR 
x 
a 


“40 
» 21000 |4 x4 x°56| 52 10 x3x 54) “48 | 40 

: bad —|TinteYourAnges@MilderPlatet| 
» 22000 ]4 x4 x°56| 52 11 x50 ‘40 | ‘42 
22000 ,, 24000 }4 x4 x58} ‘54 12 x°52 ‘42 | -42 
24000 ,, 26000 }4 x4 x58) ‘54 13 x54 ‘44 | ‘42 


14 x°56 ‘46 
15 x58 | 48 
16 x-60 *bO 
- Lp cus 
18 x64 
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26000 ,, 28000 }43 
28000 ,, 30000 | 4 


1i9 


SIDE STRINGERS. TABLE 7. 
ee on Rhiars so 
tein |) Se eae eee 
on Fs wa Be 
8 x3 x -24 22 15400 .« 16000 | 5}x8}x -42 38 
3x3 x24 | 24 16000 , 16600 | 6 x3}x-42 | 38 
3x3 x26 | 24 16600 ,, 17200 | 6 x8}x-42 | 40 
3x3 x-26 | 26 17200 , 20000 | 6 x3}x-44 | 40 
3 x3 x 28 ; ‘26 20000 ,, 22000 63x 33x -44 ‘40 
3x3 x28 | 28 22000 , 26000 | 6)x3}x-46 | 42 
3 x3 x 80 28 26000 , 30000  64x3ix 48 | 42 
8.x3 x30 | 30 30000 ,, 32000 | 6}x3}x 50 | 42 
5200 , 5800 | 33x38 x -30 30 32000 ,, 34000 | 63x3}x-50 | 44 
5800 ,, 6400 33xX3 x 32 ‘30 34000 ,, 38000 7 x3hX ‘50. ‘44 
6400 , 7000 | 3)x3 x32 | 32 33000 , 42000 | 7 x3}x-52 | 44 
7000 , 7600 | 3ix3 x34 | 32 42000 , 45000 | 7 x3ix 52 | 46 
7600 , 8200 | 4x3 x34 | 32 45000 , 61000 | 7 x3kx 54 | 46 
8200 , 8800 | 4x3 x34 | 34 51000 , 54000 | 7 x4x-54 | 46 
8300 , 10000 | 4x3 x36 | 34 54000 , 57000 | 7 x4x-56 | 46 
10000 , 10600 | 4)x3 x36 | 34 57000 ,, 60000 | 7x4x-56 | 48 
10600 , 11200 | 43x3}x-36 | 34 60000 , 63000 | 7 x4x 58 | 48 
11200 , 11800 | 4}x3}x 36 | 36 63000 , 66000 | 7 x4x-60 | 48 
11800, 12400 | 5 x3}x-36 | 36 66000 , 70000 | 7 x4 x 62 48 
12400 , 13000 | 5 x3}x 38 | 36 70000 , 74000 | 8 x4 x62 | 48 
13000 , 13600 | 5 x3ix 40 | 36 74000 , 78000 | 8 x4 x-64 | “50 
13600 , 14200 | 5 x33x 40 | 38 73000 ,, 82000 | 8 x4.x 66 | 50 
14200 , 15400 | 5}x3}x-40 | 38 


Intercostal plates attached to the outside plating are to be fitted to the side stringers, where the depth of framing 
exceeds 3 inches by Table 2, and 4 inches by Table 3. 


The number of side stringers to be as required by Tables 2 and 3. 
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DOUBLE BOTTOMS. TABLE &. 


(See Continuation.) 


CENTRE GIRDER IN 


FLOOR PLATES IN 
CELLULAR BOTTOM. SIDE GIRDERS. MARGIN PLATE. 


CELLULAR BOTTOM, | Height INNER BOTTOM PLATING. 
$$ AND BRACKETS. of Tank |— dt lewars = = 


. 1 
LONGITUDINAL en Thickness. Thickness. Thickness. = eee Side me e Tine gate | Thickness. 

NUMBER 83 = — as - ——— _— Brackets} ‘ = - a 
che ae In Holds. In Holds. In Holds. above | 5 | “Thickness. | In Holds. ; Ronee 
ao a —_—_——_—— — — — | Top of ve) — a 1 |space in 

Lx(B+ D). 2 |Length| At an aa vf Half In Half any Vivecetn 1S: | Halt | Halt | ungine -clud 
82 | amia- | gras oom 5 ue At [goacefuength | At — Length) At Lrepied some 8 |uength| At |rengtn| At |'go¢0, | Middle 
ships. me a0} Amid- | -| Amid- p : M | Amid- | pyas. | Amid-| gnas. ne 
34| Ends. Briton Ends. ships. Ends, | aninal | Pi antpes in trak 
“ins. ins. ins. ae ins. |-ins, | ins. ins, | “ins. ins. ins. ins. ins. ins. ins. ins, ine. ins. ins. ins. ins. 
Not exceeding 7500 30 36 3 : 


30 |-30 |-40 1-28 |-28 |-38] 2 [30|-34 | 80 |-28 |-28 | 32 | 44 
7500 = "§000] 31 |-38 |-32 |-48- 
“9000 ,, 10500} 32| -40 | -34 |-50 $30/30 40]: 
10500 ,, 12000]33 | -40 | -34 | 50 130/30 
12000 ,, 14000] 34) -42 |-36 | 52 130/380} 
14000 ,, 16000] 35 |-44 | -36 | -54 [32/32/42 
16000 ,, 18000] 36| -46 | -38 |°56 132132}: 

18000 ,, 20000] 37 | 46 |-38 |-56 [34/34 /-4 
20000 ,, 22000] 38 |-48 |-38 | -58 [34/34 - 
22000 ,, 24000] 39 | -48 | -38 |-58 [34)34 44] -4¢ 
24000 ,, 26500] 40) -48 | -38 | 58 |36;34)-46] « 

26500 ,, 29000] 41] -50 | -40 | -60 }-36 |:34 
29000 ,, 31500] 42 | -50 |-40 | 60 $38 136; 


31500 ,, 34000] 43 | -50 |-40 | “60 |-40}:36 | 
34000 ,, 36800| 44-52 | -42 |-60 }-40 36/50. 
36800 ,, 39600] 45 | -54 | -44 | 62 |-40 36 ;5C 
39600 ,, 42600] 46 | -56 | -46 |-62 }42/'38 

42600 ,, 45600] 47 |-58 |-46 | -64 |-42/38 1-52 
45600 , 48600148 |-60 |-48 | -64 44/40}: 
48600 ,, 51800} 49 | -62 | -48 | -66 [46 40/5 
51800 ,, 55000] 50} -64 | -50 | -68 [46-40 5: 
55000 ,, 58400} 51) -66 |-50 |-70 +48 42 5 


| HS | 
dO | 09} 


58400 ,, 61800] 52) -68 | -52 |-72 |48' 


61800, 6540053 70 | 54 | -74 [50 (42 541-62 |-58 | -66 1°50 | -42 “54 | 35 [52] -62 |-48 | -52 |-44 | -62 | -66 
65400 ,, 69000] 54} -72 | -56 |°76 50 |-42)-54] 64 | 60 | -68 |-52 |-42 | 56 | 36 153) “64 | 50 | 52 | “44 | “62 | “66 
69000 ,, 7280055 |-74 | 58 |-78 [52-42-56] -66 | -62 |-70 |-52 |-42 |-56 | 37 [53)-66 | -52 |-54 | -44 | 64 | “66 


72800 ,, 76700 561-78 |-60 |-82 '52/: 
76700 ,, 81000] 57 |-82 | -62 |-86 [54 ~ 


i 
vo 
or 
jo>) 
lor) 
Co 
o 
ree 
~“] 
wo 
Or 
wy 
su} or} 
CO 
eo 
Co 
Or 
a 
o> 
CO 
or 
WX 
or 
NN 
— 
— 
fon) 
ns 


Number. of SIDE GIRDERS in CELLULAR DOUBLE BOTTOMS. 
FLOOR PLATES AT EVERY FRAME. FLOOR PLATES AT ALTERNATE FRAMES. 


The number of Girders to be in accordance with the Number: of The number of Girders to be in accordance with the 
alternative breadth requiring the greater number. Side Girders alternative breadth requiring the greater number. 
on each side 


Number of 
Side Girders 
a8 a2 on each side 


~ exclusive of exclusive of 
Rule Breadth of Vessel. Breadth of Inner Bottom | yrargin Plate.| Rule Breadth of Vessel. es ee Bottom | wargin Plate. 


Feet. . Feet. Peet. Peet. . ~ Feet. Feet, Feet. ~ Feet. | 
Not No or Not € 
exceeding 50 | exoceedin exceeding 34 meetin ng ~ 28 


bove 50 and 62 nove 26 ani Above 34 and a 5O | Above 28 and. 36 
oleae, . 74 
| ry; 0, 2 
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DOUBLE BOTTOMS 


DIMENSIONS OF ANGLE BARS (a). 


TABLE 8. 
(Concluded. ) 


LONGITUDINAL | 
NUMBER. | ri ohio! | | Intermediate Frames Intermediate 
Angles connecting Anglesat topof Centre| Angles connecting | Cellular Bottom, Side Vertioal Angles | where Floors are Reversed Frames 
LX(B+D) | Giarkect tine: | “""'botiom.” "| “Guuaide ating. | Vertial Antes on. | snd Sido Oirdore | S#64,A8 atemate | gtted ap alverate 
| Margin Plate. ; 
ins. ins. ins. | ins, ins, ins. | ins, ins. ins, | ins. ins. ins, | ins. ins. ins, | ins, ins. ins. | ins. ins. ins. 
xa acute 7500| 34x34 x°36| 8 x3 x'34) 3 x3 x30) 3 x3 x28] 2)x2}x-28) 3bx3 x30) 3 x2)x-26 
7500 0 5000 34x 34x'40| 3 x3 x36) 3 x3 x'32) 3 x3 x°30) 24x23}x'30! 383x3 x'32| 3 x2}x 28 
9000 ,, 10500] 35x 3}x'44) 3 x3 x38 BEX 3E Xs 34/3 x3 x-30| 21x21x-30| 4 x3 x-32| 3 x21x-28 
10500 ,, 12000 3} x 34x: 46) 3 x3 x 88 | 3) x3}x°34| 3 x3 x30) 2}x2}x'80| 4 x3 x34) 3 x3 x30 
12000 , 14000] 4 x4 x48] 3 x3 x-40) 3h xBhXx 36 | SxS x82) BE err a3 | aoe x34) 3 x3 x30 
14000 ,, 16000] 4 x4 x°50| 3 x3 x°40! BEXBEX: 36|8 x3. x32] 24x 2)x 82] 44x3 x'36| 84x38 382 
16000 , 18000] 4 x4 x°52| 3 x3 x-42| 3hx3}x‘38| 3 x3 x'34| 3 x3 x34 - x3 x°36] 34x3 x°32 
18000 ,, 20000] 4 x4 x54 By x3} x 44 31x 34x -40| 31x3}x°341 3 x3 x34] 5 x3}x 38 3hx3- x 34 
20000 , 22000] 4 x4 x-56| 34x3}x-44| 3hx31x-40/ 84x3}x 36) 3 x3 x-B4| 5 x8}x-40| 4 x3 x36 
22000 , 24000| 4 x4 x-58| 31x34x-44| 31x3hx 42) 31x84x 36/3 x3 x36) 5 x34x-42/4 x3 x38 
24000 ,, 26500} 4 x4 x°58 3h x Bh x 46 | 34x35 x42) 35x3}x 36) 3 x3 x36] 54x 31x °42|4 x3 x40 
26500 ,, 29000] 44x 4}x-58| 31x 31x-48| 34x3}x-44) 3hx3Ex-38) 3 x3 x38 yx 34 x Ad 41x8-x*42 
29000 ,, 31500] 43 x 4}x°60) 35x35 x50] 33x 3} x46) 3x3} x40) 3 x3 x40) 55 x3}x 46) 4) x3) x “44 
31500 ,, 34000] 44x 44 x 60 Lx 84x 50) 4 x4 x48) BEx31x-40/ 3 x3 x-40 BExBhx 48 | 43x 83 x -46 
34000 ,, 36800] 43 x 43x -60| 34x34x ‘52/4 x4 x48) 31x34x42| 3 x3 x40 — = 
36800 ,, 39600] 44x 44.x-60! 34x3)x°52| 4 x4 x-50| 31x31x-44! 3 x3 x42 an zs 
39600 ,, 42600] 5 x5 x60 3 x3} x ‘D4; 4 x4 x50) 4x8Ex 44] 3 | x3 x42 — im 
42600 , 45600] 5 x5 x°62| 34x81x-54| 4 x4 x-52| 34x3}x 46/3 x8 x44) — = 
45600 ,, 48600} 5 x5 x ‘62 Bh xB} x56 4 x4 x52] 34x3)x 48] 3 x8 x-46| — — 
48600 , 51800] 5 x5 x-62| 3x3}x ‘58! 4 x4 x54) 3}x3}x 50/3 x8 x46) — le 
51800 ,, 55000] 5 x5 x°-64| 33x3hx-58/ 4 x4 x56] 34x34 °52| 38hx33x-48|  — — 
55000 ,, 58400] 5 x5 x66) 34x3}x 60 A x4 x8 | BERBER ‘B4| 84 x83x-48| — 
58400 ,, 61800] 5 x5 x-68| 34x33x-60| 4 x4 x°60| 3)x3hx-54| 81x3Ex50)  — — 
61800 ,, 65400] 5 x5 x-70| 34x38} x-62| 4 x4 x62! 31x31 x°56| 3hx3}x50) — Vii 
65400 ,, 69000] 5 x5 x-72| 31x34x 64) 4 x4 x-64| 4 x4 x56/ 34x3}x 52) — — 
69000 ,, 72800} 5 x5 x74 4 x4 x66 4x4 x°66| 4 x4 x D8 34x3}X° 2 | — Broa: 
72800 , 76700| 5 x5 x-76|4 x4 x-68|4 x4 x°68| 4 x4 x°60| 35x3}x54|  — | 
76700 » 81000} 5 x5 x ‘80/4 x4 x°72/ 4 x4 x-72/ 4 x4 x-60 31x 34x 54 _ —_— 


(a@) All angle bars in boiler space (except those attached to outside plating and covered with cement) to be ‘10 of an inch thicker than given in the 


above Table. 


In all cases where flanged plates are adopted as a substitute for fitting angles on the edges of floors, brackets, intercostal plates, &c., the faying 2 
surface should not be less than the breadth of the flange of the angle required by the rule. 


Where floors and intercostal plates are flanged on their lower edges as a substitute for fitting attachment angles to the outside plating, such plates 
are to be ‘02 of an inch thicker than that given in the Table. 


All angles (except margin angles) may be reduced in thickness as follows :— 


Thickness for halflength amidship .. 


Reduction atends .. 


avore"4.() aang DO avore"D() seauatng 
‘02 


‘04 


60 | =-r"60 


and not 
exceeding 


06 | 


"70 | avove"7Q exeeeding” 


80 
‘08 


The margin angles where ‘60 and above in thickness may be reduced at the ends of the vessel to the same extent as the margin plates to which 


they are attached. 


The floors are to be attached to the centre girder by double angles throughout the engine and boiler spaces in all cases, and where the transverse 
number is 66 or above, they are to be attached by double angles for one-half the vessel’s length amidships. 
Where double hottoms are constructed with girders on top of ordinary floors, the frames and reversed frames on the floors are to be of the same 
thickness as the floor plates to which they are attached, and the breadth of flanges to be as required for frames and reve:xd frames on floors 
in cellular bottoms. 
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Depths of MARGIN PLATE OF DOUBLE BOTTOMS AND ATTACHMENTS of side TABLE 9. 


framing and tank side brackets to margin plate and inner bottom plating. (See Continuation.) 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO TOP OF LOWEST TIER OF BEAMS AT SIDE. 


TRANSVERSE ‘eet, Feet, ~ Feet. Feet, 
a, aon 7 Sat, 10 som 10 28it, 18 son 13 at, 16 som 16 St, 19 
Depth of Attachment outside Depth of Attachment outside Depth of Attachment outside Depth of Attachment outside 
Margin Margin Plate. (a) Margin Margin Plate. (a) Margin Margin Plate. (a) Margin Margin Plate. (a) 
B+D. Plate Plate Plate Plate 
(exclusive Angle Gussets to | (exclusive Angle Gussets to | (exclusive Angle Gussets to | (exclusive Angle Gussets to 
of flange).| Attachment. |Floor Brackets Of flange).| Attachment. |Floor Brackets. °f flange).| Attachment. |Floor Brackets] Of flange).| Attachment. [Floor Brackets: 
Feet. inches. ~~ inches: inches. inches, 
Not exceeding 45 19 Single angle. oa 20 Single angle. rors 21 Single angle. are a cic 
20 fe _— 21 - —_ 22 os — — — 
21 ” aaare 22 ” oa 23 ” _ 94 Single angle. 
Ob 
22 E om 23 4 ae od - ze 25 v 
Double angles 
‘Nulkhead to | Every fifth 
lk hea ve 
23 ” se 24. ” ae 25 ” Lg: 25 one-fourth Preane. 
vessel’s length 
from stem. 
24 # _ 25 = _— 25 4 — 26 4 
Double angles 
AMalkbead $0. 
nea ° 
25 ” is 25 ” aa 26 one-fourth ore 27 ” 
vessel's length 
from stem. 
Double angles 
aoikieen @ 4 E fifth E fourth 
ulkhead to 3 very four’ 
25 ” ak, 26 one-fourth i 27 ” ‘rents, 28 ” tame. 
vessel’slength 
from stem. 
Doubl a 
tom cliion aoe Parte seam 
> oO fif 
66, 69] 26 | tumiedio| — | 27 F ‘rane | 28 » » 29 | takhead 
ia peer ieuee i engine room. 
Every fifth , Every fourth 
27 » ‘reme. 28 » » 29 » “frame. | 30 » 
eae gles 
Every fourth EE a Every third 
28 » » 29 » “Fame, | 0 | bulkheadto |, 31 » "frame. 
engine room. 
Powe sales 
Every fourth rom collision 
29 ” frame. 30 Pe tepey La ” 31 ” ” 32 ” 
engine room, 
arte peace ier 
rom collision i 
Every third 
30 ys reaper ee ” 31 ” ” 32. ” frame, 33 ” 
engine room. 
€ E third 
31 ” Py) 32 ” ‘frame, 33 ” ” 34 ” 
E third “Qs d 
0 UR RS GOS eee ES ee Fae 
Ev d ¢ 
33 oy] ” 34 ” ” 35 ” bar they . 36 ” ” 
34 ” Py) 39 ” nh hes 36 ” ” 37 yrdapel erg 
5 Every second QR Doubl 1 € 
35 ” Wtrame, 36 ” ” 37 fore and aft. - »” 38 »” 
36 ve ” 37 mag whl ” 38 ” ” 39 ” Every frame. 
¢ Doubl les € 
37 fore and aft. ” 38 ” ” 39 ” ” 40 ” 
. . 
38 ” oS) 39 ” ” 40 ” Every frame. 41 » 
39 ; ‘ 40 » | Everytrame.| 41 . 42 7 
40 ” Every frame. 41 > > 42 me ey 43 » 
41 ” ” 42 » ” 43 » ” 44 » 
. 
42 ” ” 43 ” ” 44 » » = rst 


Depths of MARGIN PLATE OF DOUBLE BOTTOMS AND ATTACHMENTS of side 
framing and tank side brackets to margin plate and inner bottom plating. 


183 


DEPTH (d) AT MIDDLE OF LENGTH FROM TOP OF MARGIN PLATE TO TOP OF LOWEST TIER OF BEAMS AT SIDE. 


TRANSVERSE Feet. Feet. Feet. 
Above 19 oe 22 Above oe coats 25 Above 25 eapiee DHE 
NUMBER. _ = —_——_— = 
ee a Oe 
B+D. Plate Plate Plate 
(exclusive Angle Gussets to { (exclusive Angle Gussets to { (exclusive Angle Gussets to 
of flange). | Attachment. |Floor Brackets of flange).| Attachment. Floor Brackets.} of flange).| Attachment. Floor Brackets, 
Feet, inches. inches. inches, 
Not exceeding 4 | = =— — — _ — — — —- 
bl, 54) — — _ — — _ — = 
— a 
rom colhsion 
bulkhead t E fourth 
54, 57] 26 | ‘onetourty | trame, — = = aa oo 
vessel's length 
from stem. 
57 ” 60 27 ” ” Fa ase — — aa 
cna pee a Peaks — 
rom collision rom collision Every third 
bulkhead t bulkhead t —_— _ 
60 ” 63 28 after = of ? 29 after end of frame. 
engine room. engine room, 
63 , 66] 29 ea “ 30 5 * —_ — 
66 ,, 69] 30 Re hia) ae » | Srapysccond | 32 Pewble gait) Every frame 
69 » 72 31 ” oy 32 PP) oy) 33 yy) 
72 ” 75 32 ” ” 33 ” ” 34 ” 
Doubl 1 
75 » 78 33 ” 7) 34 fore act ate ” 35 ” 
E d 3 ¢ 
78 » 81 34 ” bier bec 35 ”» » 36 Py) 
md 
81 » 84 35 ” ” 36 > Every frame. 37 Ps 
Doubl 1 
4, 280) oo eee. y 37 : z 38 = 
87 , 90] 37 » » 38 » » 39 » 
90 »” 93 38 ” Every frame. 39 ” » 40 » 
93 ” 96 39 ” » 40 ” ” 41 ” 
96 ” 99 40 ” ” 41 ” ” aw car 
99 ” 102 al 5) ” 42 ” ” mo ‘ 7s , 
102 ,, 105] 42 2 “i 43 - ve — 
105 ,, 108} 43 i . a a es oS ts 
108 ,, 114] 44 p 7 = a — | — as 
114,122) — | — nia ieee lt oe ip emi 
198 =. 130) = | -— = ee Se Gea pe 


TABLE 9 : 
(Concluded.) 


CONNECTION OF FLOORS AND 
OUTSIDE BRACKETS TO 
MARGIN PLATES. 


Number of 
Depth of Bapcige pecs Diameter 
Margin Plate. of vertical of Rivets. 
angles. 
— 
inches. inches. inch. 
d not é 
tO eee 24 5 3 
28, 6 3 
4 
6 7 
8 
7 a 
58 
8 z 
8 
9 Ea 
1S 


Where double angles are fitted 
here may be one rivet less 
than required above. 


(a) If it is desired to dispense 
with the double angles, other 
efficient methods of connection 
may be submitted for approval. 


In high powered vessels, 
when the Committee may con- 
sider it necessary, the gusset 
plates are to be fitted on every 
frame in way of the machinery 
space, or a continuous plate 
may be fitted in lieu of gusset 
plates. 


The breadth of the mar- 
gin plate may be gradually 
reduced abaft the three-fifths 
length amidships towards the 
after end of the tank where it 
may be 15 per cent. less than 
the midship depth. 


All web frames are to be 
attached to the margin plate 
by double angles. Where web 
frames are above 15 inches 
in depth, they are also to be 
attached to the inner bottom 
plating by gusset plates or 
angles. Where the web frames 
are above 17 inches and not 
exceeding 20 inches in depth, 
an additional gusset is to be 
fitted to the frame midway 
between the webs; where above 
20 inches and not exceeding 26 
inches in depth, gussets are to 
be fitted at every alternate 
frame; and where above 26 
inches in depth, a gusset is to 
be fitted at every frame. 


Luoyp’s REGISTER OF 
Surppine, LONDON. 
1th May, 1911. 


a : 
ie. 1 Crees 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 10 
with BRACKET ATTACHMENTS at top and bottom in accordance with TABLE ; 


Table 10s. (See Continuation.) 
Length of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
Garoding 
Attach. | Feet Feet Feet Feet. Feet. Feet Feet 
ments. re) 2 4 6 | 10 12 oa 
~~ Feet. % inches. inches, 7 inches, | - inches. inches. inches. —— inches. a 
A 34 x 24 x +28 4 X83 X-30 44X83 X 32 5 x8 82 By XB X +32 by XB xX 38 6 X38 X-36 2 
| . z 
|} 4 x2 x -30 4X3 X +82 5 X38 X-86 5y XB X +36 6 X3 x -42 53x38 x-3Q [A 
|| 4}xs3 x-32 5 X38 x-36 5} X38 X +38 6 X3 X-38 | 5y X38 xX +382 54x83 x -40 6 X38 X-38 
- 
oO 
| 5 XB XB 5+ X83 xX +38 6 X38 x-40 5y X83 xX +86 6 X38 x34 64x38 X84 6s x3 x -40 
] Z pws 
||— ae) 
|| 53x38 x +36 6 x3 x-40 5EX3 xX -38 6 x3 X-38 6yX3 xX +38 7X3 X-36 7X8 X44 |] 
i} pe: 
he | E 
y} 6 x8 x-88 | 5} X83 X-36 | 6 XB x-40 63 X3 x -40 7 x8 x-40 74X38 X +38 74X38 X +46 
‘| 53x83 xX +84 6 x3 x-40 | 6x38 x-42 7 0B) Mat 74X38 xX -42 8 x8 x-42 84x38 x -42 
6 X38 X-36 64x38 x +42 7X8 X-44 72X38 X-44 8 X8 xX -46 8X3 Xx -46 9 x8 X-44 
8 
: | 
| 6X3 xX +38 7 X38 X-44 74X38 X-46 8 X38 x-48 83 x3 x -48 9 X38 X-48 94 x3hx-46 [3 
| A 
b 
iar a 
7 x38 x-40 7EX3 X-44 8 XB X-48 84 x3 x +50 9 x38 x-50 94x 3}x-50 | 10 x 35x -50 


10 x3}x-52 | 103 x3) x -52 


| 

| 

| 

| 

n 

3 

ze] 8 XB Xx: 103 x 33x -56 | 11 x32x-56 

a 

= 

5 { 

| 84 x3 x 12 x 34x -50 | 

| 

| 

ll 9 x8 x- 12 X33 X -62 || 

| V 

| 1 1 1 1 

|| 93 X 85 Xx 12 X 39 X 3g X *56) A 

| i 

| a 

|| 10 x3}x- : 

| é 

m 

Vi 103 x 33 x | 
Vv 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 

Sizes of stiffeners are based on British Standard Sections. 

In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 

Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness. ‘ 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 10 
with BRACKET ATTACHMENTS at top and bottom in accordance with TABLE : 


Table 10s. (See Continuation. ) 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Feet, Feet. Feet. 


16 18 20 


Feet. 


22 


inches. 


6 X38 X +36 


Feet. 


24 
inches. 


6 X38 x40 


inches. 


65 x3 X34 


inches. inches. inches. 


5yX3 xX 80 by XB xX +36 6 x8 x -82 


6 X38 X +36 6 XB X42 65X38 xX +38 7X3 X-36 7 x8 x-40 


64x38 x -34 6} x3 x -40 7 X38 xX -36 7X8 x42 THX 3 x +42 


—_—_— | | | | | | 


7X8 X88 7X8 X-44 74x38 x-40 7eX3 X-46 8 X8 X-48 


———E—E—E———EEEEE ——— ee es ee 


74x83 x-42 74X83 X +48 8 X38 X44 84x38 X42 8y XB X52 


a fp | He 


8 x3 x-46 | shxs x-44 | shx3 x-50 | 9 x8 x-46 9} X BF X +46 


——— | | | | | —”—nrr rv 


83 X3 x -48 9 X38 xX +46 9 x8 x54 | 93x35 x +48 10 x33x-52 | 10} x 33 x -48 


——$—$———————— 
| | | | | | _ 


9 x8 x52 | 9$x38hx-48 | 10 x3}x-48 | 10 x 35x -54 103 x 34x -56 | 11 x38} xX -52 


10 x3$%x-46 | 10 x3}x-52 | 108 x8hx-52 | 11 x 3x -50 113 x 8h -52 | 12 x8}x -50 


——————— SS | | | 


10 xX33x-58 | 10$x3}%x-56 | 11 x33x-54 | 113 x3) x-52 


12 x3hx-56 | 12 x83 xX -62 


ll x3$%X-52 | 11x 3}%x +52 bx By X +58 


113 x3}x-54 | 12 x3hx -54 


Watt oe ES 


12 x3}x-58 [12x 3} x 3h x -46 


60 60 


ot 
| 


12xX4 X4 X-4612x4 x4 X-56/13 x4 
+625 “625 


12 x 34 x 3) x -52 
60 


2X4 X4 X*d012K4 X4 X-62)13xK4 xX4 xX 5614 x4 


1 
“625 625 625 

ri . = 
BISx4 x4 X-48BX4 X4 X-IIEXA XA XODYIOXA X4 X-DYIOXA X4 XGODXA X4 X-GH] 15x -40 a 
< “625 625 625 625) 3x3x-40 [Be 
5 2 ae 
ee | en a3 
(Ikx4 x4 X-5OIEX4 X4 X-COEX4 X4 xX -5OIEX4 X4 X-GOl 15x -40 15 X +42 15 x +44 eS 
v +625 625 625) 3X3X-40 8X 8X 42 8xX3xX-44 = [Ba 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 


Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be cgrrespondingly increased in strength and stiffness. 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted 
with BRACKET ATTACHMENTS at top and bottom 
Table 10s. 


in accordance with 


Overall 
Length of 
Stiffener, 
including 

End 

Attach- 

ments. 


HEIGHT OF TOP OF BULKHEAD 


Feet. 


Feet, 


Feet. 


34 


Feet, 


36 


Feet. 


38 


AT MIDDLE LINE ABOVE TOP OF STIFFENER. 


Feet, 


~ inches. 


inches. _ 


inches, 


28 30 82 
inches. inches. inches. 
65 X3 X38 64X38 x42 7 X38 X°36 
7 X38 X+46 7¥X3 X-40 7eX8 X44 
8 x8 x-42 8 X38 X-46 8 X38 X-50 


7 X38 X-40 7X3 X44 7 X38 X -46 
74X38 X46 8 X38 xX -42 8 XB X-44 
8yX3 Xx +46 8X3 xX +48 8h x3 x +52 


< 


A 
| 


———CHANNELS—-— 


BUILT STIFFENERS 


50 


12 X35 X -56 


D4 


12 x35 xX -52 


12 x 34x -60 


12 x 34 x 34 x -48]12 x 8g X 8g X -56 


60) 


60 


12 xX 8h x -64 


56 


12 x 34. x 83 x +52 
60 


12 x 84 x 8h x 62/12 x4 x4 X-54 


60 


*625 


12 x3}x -60 


60 


12x 4 


+625 


12xX4 X4 X-5012X4 x4 X58 


625 


13 x 4 
+625 


14 x 4 
+625 


15x 4 
625 

16x 4 X44 X70 
+625) 


625 


13xX4 X4 X +48 
+625 


X4 X-5OW3SxX4 X4 X-58 


625 


x4 X-524xX%4 x4 X -58 


625 


144x4 x4 x -50 
+625 


1D we ta aD 
*625 


X4 XbA X4 X4 X 62/15 X4 X4 X°6 


625 


15 X -40 
3 X38 X-40 


13xX4 x4 X54 


4x4 


13 X 4 


15 x4 


15 X +40 
3X3 XxX :40 


15 x -42 
3 X3 X -42 


15 X -46 
8 x8 X -46 


84X38 X48 8yX3 xX +52 9 X38 Xx -46 9 X8 X52 9 X38 X-56 93 x 3} X +48 
mn 
ce 
: 9 x3 x-b4 | obx3hx-48 | obx3)x-52 | 10 x383x-48 | 10 x3$X-52 | 10 x 8X -56 
Q 
10 x3hx-48 | 10 x3}x-54 | 10hx3hx-50 | 10h x8hx-54 | 11 X35X-50 | 1 x 8g x -54 
10} x3hx-54 | 11 x3hx-50 | 11 x8hx-54 | 11¢Xx 85x -50 | 115 X8hX 54 | 12 x 82x -50 


13 x 33x -64 


3 X38 X-40 


15 X +44 
8 X83 X44 


15 Xx +44 
34 x 34 Xx +44 


15 X +42 15 X +44 15 X +46 15 X +46 15 X +48 
3X8 xX -42 3 X83 x+44 3 x8 x-46 34 x 84 x -44 3h x 3h X +46 34 X 8b X +48 
15 X -46 15 X +44 15 X +46 15 X -48 15 x -50 

3X8 X -46 84 x 34 x -44 3h x 3h x -46 34 x 85 X -48 34 x 84 X +50 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 
Sizes of stiffeners are based on British Standard Sections. 
In the case of ehannel sections the upper thickness is that of the web and the lower thickness that of the flange. 
Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be inoreased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness. 


Loyp’s Registek oF Surppine, Lonpon.—6th May, 1915. 


3X 3 X +42 


15 X +46 
3X 3 X -46 


BULB ANGLES————-——-> 


CHANNELS. 


<"——_—__—_ BUILT STIFFENERS: 


(Plate and Double Face Angles). 


eo 


(Concluded.) 


! 
| 
| 
! 
| 
| 


Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
LUG ATTACHMENTS at top and bottom in accordance with Table 10B. 


Overall 
Length of 
Stiffener, 
including 


HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
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TABLE 10a. 


(See Continuation.) 


Feet, Feet. Feet. Feet. 
6 8 10 12 
inches. inches. : inches. inches. 


6 X3 X:38 


| 


62x Somos 40 


—_—____—BULB 4NGLE3——___—_ —_ — —_ — —__— ——_ > 


64 X3 x -36 7X3 x-40 7EX3 X-44 8 X8 X-44 8h x3 x -46 9 x8 x46 |B 
& 
| 
7 x8 x-40 74X38 xX -44 8 x3 xX -48 84x38 x -50 9 X38 X-5b2 9} x 34 x -50 [a 
, F 

7EX3 X-44 8 X38 X50 9 X38 X-44 9 x8 x-5b6 | 10 x3hx-46 | 10 x33 x +56 
TF 2A aE a ae — | 

. 8 x38 x-50 9 X38 X-46 9) x 3hx-48 | 10 x3hx-50 | 105 x3hx-52 | 11 x 35x -52 

eo eee | 
1 1 1 5 1 1 1 
9 X8 x-44 gh x3hx-48 | 10 x3hx-52 | 108 x3$Xx-56 | 11g x 3y Xx -48 


gh xshx-48 | 10 x8}x-54 | 11 x8hx-50 | 11$xX 35X52 | 12 x 8gXx- 
10 x3hx-52 | 11 x8hx-50 | 11$x3$X-54 | 12 x 35x -58 12 x 3} X 3} X +62) A 
e aa 
103 x 34.x -52 | 114 x 3} Xx -54 5212xX4 X4 X-5OUBX4 X4 X -48) | 
625 +625) 4 
| 
a 
4 
wdx3hx-52 | 12 x3hx-58 [12x 3hx 34x 42x 4 X4 X-DANBX 4 X4 X-5BEX4 XA X -50/G 
60 625 625 “625, | 
os Sos — | 
12x4 x4 X-5OIBX4 X4 X-DGILEX4 X4 X-DHIDX4 X4 K +54 | 
+625 625 625 625) V 


CHANNELS 


12x3hx3hx-5211x4 x4 x5 


a 


BOIS X4 X4 X-5614X4 X4 X “56 
60) “625 “625 “625 
a | 
12x 34x 34x -4612X4 X4 X-DAIBX4 X4 X-DEAXS X4 KDB XS X4 X -6( 
60 *625) “625 +625) . 


3x4 xX4 X-5414xX%4 X4 X -58) 
+625) “625! 


12x4 X4 X 48 
*625 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 


Sizes of stiffeners are based on British Standard Sections. 


15x 4 


6x4 x4 x5 615 X88 |B 
625) 38 X 3 X-40 [2S 

"ee eet ee 

abe 

15 X -40 15 X +38 2 

3 x3 x-40 | 3}x 3}x-38 [a2 

: ho IS? 
Be 

15 x -40 16 x +40 Pa 

| skx3hx-40 | 8X 39X40 ly 


In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 


The ends of upper 'tween deck stiffeners marked * 
Other forms of stiffeners may be adopted if they provi 


may be riveted to boundary bars only (no lug attachment). 
de not less strength and stiffness than those tabulated, and the spacing may be increased 


to a maximum amount of 36 inches provided the stiffeners be correspondingly increased im strength and stiffness. 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with TABLE LOa. 


LUG ATTACHMENTS at top and bottom in accordance with Table 10s. (See Continuation.) 
tongin of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
inoteding - 
as Col Feet. rile Feet. Feet. OS lie Feet. Feet. Feet. Feet. 
ments. 14 16 18 20 22 24 26 
Het. | | ®&%$ ches . inches. 1S inches. inches. a inches. rT ne AMO HERCaO = + Saal inches. 
8 iA) 6hxs x-36 64 x8 x-44 | 7°xX8 x-40 7X8 X-46 74x38 x-40 74x38 xX -46 8 x8 x-42 | 4 
k 2 este ae bee So on eee | 
| 
9 7 xg x-44 | 7hx3 x40 | 7x8 x46 | 8 x8 x44 | 8 XB X-5O | BEXB X46 | 8FXB X-52-]| 
Sete epee id A = Te ee | eee , 
10 g xg x40 | 8 x8 x-48 | 8x8 x-46°| 8ExB x-b2 | 9 xB x48 | 9 XB X54 | 9FX8EX+48 |B 
—— —————— oo |- = - — = < 
| fa 
11 8x38 x -48 9 X8 x -46 9 XB X+52 ob x3hx-48 | 10 x3yx-46 | 10 x3) x-52 | 105 x3>x-50 |B 
= ‘ | 
12 |8| 9 x3 x -46 ob x3hx-50 | 10 x3hx-50 | 105 x 3yX48 | 102% 35X54 | 11 x 8hx-52 | 113x384 x-48 || 
<q 
Lee F ide see mee PT Vs | 
1g |#| 10 x3}x-50 | 102x85%x-50 | 11 xshx-48 | 11 x3hx-54 | 114x385 +52 | 12 X38bX-52 | 12 x 3h x +56 | 
] = = “i re esa |e le Re | A eho ee 
14 ||| 10h x8}x-d6 | 11 x83 x +56 1} x3}x-54 | 12 x8Ex-b4 | 12 XB +60 [12 x 3b x BD x -46)12 x BD X Bg X -56) a] 
60 60, | | 
15 114. x 33x +62 | 12 x3hx-54 | 12 x 3g x -60 12 x 34 x 84 xX +5012 x 84 x 8} x 5812 x4 X4 X-5BI2X4 X4 Sa 
peli “60 60 "625 625) 8 
16 12 x3hx-58 |12 x 33 x Bb x -48|12 x 83 X 8p x 6O12X4 x4 X-5BIZX4 X4 XG4IBX4 X4 XBOX X4 x +50| 8 
“60 “60 “625 “625 625 +625 i | 
———— aa 
17 Alo x 84 x8 xX -bGL2x4 x4 x -5QI2X4 x4 X-O4IBX4 XE X-5EIAXE Xd X-DOLEX4 X4 X “GOLD XE x4 X54 | | 
| 60 625 625 625 625 "625 625) | 
| ee | 
1g |||l2x4 x4 x -6018x4 x4 x-5414xX4 X4 X-5014K4 X4 X 6015 X4 X4 X-DOIDX4 X4 X “64 15 X +88 
| +625 “625 “625 “625 “625 
bt 
19 [ElIBx4 x4 x 624x4d x4 X*BOI5X4 X4 X54 xX4 X4 X641 15 X-40 15 x +38 15 x +40 | 
< +625 “625 625 625) 8 x8 x-40 | 3hx3hx-38 | 84x3hx-40 || | | 
SS ° —_—_—$—$—$_$—$—$—$$——$—$———————— | ——— ———_——————ee———————————— Tan ra ee eee ec ne eT Fy Tm \ 
go ||bx4 x4 xd x4 x4 x-62 15 X +38 15 X +88 15 x 40 154 x -40 16 x +42 ; [ 
+625) 625] 3 X38 x-40 33 x 3} x +38 3h x 34 x -40 34 x 34 x -40 34 x 83 x +42 rE | | 
<tii § 
SS a Le Lo a ae fa i] ol ee ead 
91 |Jjisx4 x4 x -66 15 x +38 15 x -40 15% X +40 16 x -42 17 x -40 17 X +42 Be | 
, 625] 33 x3) x -38 3h x 83 x -40 34 x 385 X -40 33 x 3} x -42 34 x 83 x +40 33 x 3h x -42 ae 
* eee pee as ee ee ee ee eee a 
qT 
A Be 
29 15 X +38 154 x +40 16 X +40 17 X +40 17 X +42 18 X +42 18 x -44 AS 
2 34 x 84 X +88 34 x 33 x -40 34 x 34 x -40 33 x 8} Xx +40 83 x 3} x +42 33 x 34 x -42 33 x 84 x +44 & 
wi — — eS 5 
& , 
23 i 154 x +40 16 x +42 17 x -42 17 Xx -44 18 x +44 18} x +44 19 x +46 | 
a 34 x 3h x -40 34x 84 x +42 34 x 8h X +42 3h x 8h x -44 33 x 3h x -44 3h x 8h x +44 3} x 84 x -46 : 
H i. 
5 
24 i 16 X +42 17 X +42 18 x +42 184 x -44 18} x +46 193 x -46 20 xX +46 ; 
y| 33x 8d x -42 34 x 83 x -42 3h x 84 x -42 3h x 8 x -44 34 x 33 x -46 3) x 84 X -46 33x 33x -46 | 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 

Sizes of stiffeners are based on British Standard Sections. 

In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 

Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 
to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness, 
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Sizes of BULKHEAD STIFFENERS spaced 30 INCHES apart and fitted with 
LUG ATTACHMENTS at top and bottom in accordance with Table 10s. 


TABLE 10a. 
(Concluded.) 


Length of HEIGHT OF TOP OF BULKHEAD AT MIDDLE LINE ABOVE TOP OF STIFFENER. 
pooeens Feet. Feet. Feet. Feet. Feet. Feet. 
ments, 28 30 32 34 36 38 
Feet. inches. inches. inches. inches. inches. inches, 
8 i 8 X38 X46 8} x3 x -42 sk x3 x -46 8x3 x-+50 9 X8 X44 9 X38 xX -48 
9 | 9 x3 x-46 | 9 x8 x-52 | 9 x8 x-56 | 9Fx33x-50 | 10 x3hx-46 | 10 x3} -50 
10 10 x3}x-46 | 10 x8$x-50 | 10 x8hX-56 | 103 X3¥xX+5b2 | 109X3RX-56 | 11 x 33 X +50 
11 3 10} x3hx-54 | 11 x8hx-52 | 1 x3$x-56 | 11) x3hx-52 | 113xX3hx-56 | 12 x3} x +52 
(+) (ace a Dy en Se, 
12 | 114x3hx-54 | 12 x3bx-52 | 12 x3} x-56 | 12 x By x -60 |12 x 3} x BD X -46/12 x 8} X Bg X +5212 X Bd X BQ X “58 A 
“60 “60 60 | 
13 | 12 x3hx-62 [12x 33 x 3} x 48/12 xX 33 X34 X -56/I2X4 X4 X-4812X4 X4 X-H4IZX4 X4 X-GOIEX4 X4 x 0) 
60 “60 625 +625 “625 625) 8 
<q 
14 | al2x4 x4 x-48]12x4 x4 X-DOIDX4 X4 X-OHIBX4 X4 X-DAIBX4 X4 xX -GOAX4 X4 x -HINAXE X4 X-58)G 


+625 *625 +625 *625 *625 625 625 


13X4 X4 X-+5213xX4 x4 X-60/)14X4 X4 X-5214xX4 X4 X-6015X4 X4 X-5215X4 X4 X-5815X4 X4 X-64 
; *625 


16 Bl4X4 X4 X“DBISX4 X4 X-5BNSX4 x4 X-DAIEX4 X4 X66 15 xX +38 15 X-38 15 X40 A 
“625 “625 “625 625) 38 X38 X-40 34 x 3} x -38 35 X 3g X +40 | 
{ 
epee | bere e | 
ay |dx4 x4 x 62 15 Xx +38 15. xX -40 15 xX +38 16 x -40 153 X -40 16 X-40 | 
625] 38 X83 X-+38 3X8 X-42 35 x 35 x +38 33 x 3d x -40 34 X 34 X -40 34 X33 X +40 : 
is |) 15 X +38 15 x +40 154 x -40 16 x -40 16 xX -42 17 X-40 17 X-42 / 
34 x 34 x +38 34 x34 x +40 34 x 3 x -40 34 x 34 x -40 34 x 34 x -42 33 X 34 X +40 33 X34 X -42 
ae | 
19 154 x +40 16 x -40 16 x -42 17 X +42 17 X +44 18 X-42 18 X-44 [3 
)| 8} x 3h x -40 34 x 33 x +40 34 x 34 x -42 33 x 3) x -42 84 x 34 x +44 33 X33 X -42 8yX3hX-44 Be 
Ney ee RE a SR PSD: De, (scone eres ARCS) LE Cae ee Lin eer nechone, } Sra meee SS. 
20 | 17 x +40 17 x +42 17 xX +44 18 X44 18 xX -46 18} X -46 19 X46 Be 
: 3h x 3h x -40 3h x 3h x -42 Bh x Bh x -44 3b x 8h Xx +44 34 x 34 x -46 33 X33 X +46 33X34 xX -46 wa 
oSbygaa . BS 
21 PB 18 X -42 18 xX +44 18} x +44 18} x +46 195 X -46 20 X +46 204 X +46 T3 
a| 84x35 x +42 85 x 35 x -44 84 x 84 x -44 33 x 38} x -46 3h X 84 X +46 35 X 3h X -46 sy x3hx-46 |= 
& 
22 : 18} x +44 19 Xx +46 19} x +46 20 x -46 21 x +46 21 X48 
| sh xskx-44 | 3hxahx4e | abxabx-46 | 3h x3bx-46 | 3)xX3Rx-46 | 3yX3EX-48 
98 | 19} x -46 20 Xx +46 21 x +46 21 xX -+48 21 x +46 21 X-48 
34 x 84 x -46 3y X35 X +46 34 x 34 x -46 33 x 35 x -48 4 X4 X-46 4 X4 X-+48 
Ties 
21 x +46 21 x +48 21 xX +46 21 x +48 21 x +50 
24 |y ‘ee I xsl x: ; 5 ai 
35 x 3} x +46 3y X 3h X +48 4 X4 X +46 4 X4 X +48 4 X4 X-+50 


Sizes for intermediate lengths of stiffener and heights of bulkhead deck should be obtained by interpolation. 


Sizes of stiffeners are based on British Standard Sections. 
In the case of channel sections the upper thickness is that of the web and the lower thickness that of the flange. 
Other forms of stiffeners may be adopted if they provide not less strength and stiffness than those tabulated, and the spacing may be increased 


to a maximum amount of 36 inches provided the stiffeners be correspondingly increased in strength and stiffness, 
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TABLE 10zB. 
ATTACHMENTS FOR STIFFENERS. 


Bracket Attachments. Lug Attachments, 
ee ae Pics gence ape rane ak Fave Number and Diameter of Rivets (ins.) | Number and Diameter 
Tnohes. =: yar ay in each Arm of Bracket. of Rivets (ins.) in Lugs. 
Angles 3 to 6 - - “34 _ 3 of ¢ 2 of + 
Bulb Angles under 64 + +36 — 8, pee 
. wth - “40 — 4, % 8,2 
ns » 7and 73 - “44 — 5,2 8, 2 
- a: eS - 44 pt 6, ¢ 4,23 
a a rn). - “44 23 toe Se 
. » 10 ,, 103 - “44 3 0 ak 4,4 
fy Pras Gee hy; - 44 34 8, + ee 
Z io = - 44 3} ee 6,4 
Channels 12 x 35 x 35 - “44 33 10, + 6, 
Spe eee - +46 34 eee 8, + 
Pee Cee mee | - 48 4 eee 8s 
a. He - “48 4 13 ,, + ae | 
ao Ah a. Derk - “50 4} 14 of $ (in 2 rows of 7 each) 8, 
Plates 15 with 8 X83 angles “50 4} 16 ,, & (in 2 rows of 8 each) 8, 
4: De 9 BEX SEG “50 43 18 ,, & (in 2 rows of 9 each) 8, | | 
» 15-20 - - — _ ene 85% 
ree 3! - te — — ——o 10, % 


Norr.—The distance from the heel of the boundary bar to the extremities of the arms of the bracket is not to be 
less than three times the depth of the tabulated stiffener. Where stiffeners of other forms are adopted the brackets are 
to be of the size required for the tabulated stiffener. 
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taBLce 1Oc. 


THICKNESSES OF BULKHEAD PLATING. 
TABLE 10b. 
Stiffeners spaced 30” apart. Stiffeners spaced 36” apart. SIZES OF TUNNEL STIFFENERS SPACED 
ok ri 7 36 INCHES APART. 


Depth at Middle Line Depth at Middle Line 
from top of Bulkhead to Thickness. from top of Bulkhead to Thickness. 


Fihbi paaT nena ae an HEIGHT FROM BASE OF TUNNEL TO TOP OF FLAT SIDE. 
Feet, F 7 : Feet, Tuck Hetgnt trom = Rees in 35 = 
Abo ve Not ana eect Pid Not sake sia wed ba Feet. Feet. Feet. Feet. 
+26 5 Upper Deck. 3 4 5 6 
Feet, inches. inches. inches. inches. fe 
12 |n|/8 x2}x-28/385x38 x34) 45x38 X-30/5 x3 x 34/8 
o 
I 4 
16 3h x2hx-28/4 x8 x-386/5 x3 x-36/55 x8 x +40) 7 
20 ghx3 x-36/44x8 x-38/55x3 x-38[59X3 X-30] , 
24 4 x38 xX-82/5 X8 X-38/6 X38 X-38]6 X3 X :382 
23 4 X3 x-38/55x38 x-36/55 x8 X-82/6 X38 X +42 
32 44 x3 x-36/6 X8 X-B4/5EX3 x-40/65X3 x -42 
a 
36 |8\/45x3 x-40/6 X83 x-42/6 x38 xX-88/7 x3 x -40 
A 
dq 


or 
j= 
x 
es) 
x 
oo 
oO 
a 
x 
oo 
x 
rs 
lor) 
“1 
bole 
x 
oo 
x 
oo 
ie) 
— BULB ANGLES 


84 x8 x -50 


Norg.—Angle stiffeners of 6” in depth and all bulb angle stiffeners are to 0e 
connected to the inner bottom plating by a lug. 


Thicknesses for intermediate spacings of stiffeners may be obtained 
by interpolation. 
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BEAMS fitted TO EVERY FRAME, with a Steel or Iron Deck. TABLE Li 


(See Continuation.) 


BEAMS AT UPPER DECKS IN STEAMERS WHERE MORE THAN 
ONE TIER OF BEAMS ARE FITTED, AT AWNING OR 


UPPER DECK BEAMS IN STEAMERS WHERE. ONE TIER 
OF BEAMS ONLY IS FITTED; 
FOR SAILING VESSELS, sce Footnote (a). ** 
See also Sec. 47, Par. 7. 


SHELTER DECKS AND AT FORECASTLE DECKS, AND 
BRIDGE DECKS EXCEEDING ONE-TENTH THE VESSEL’S LENGTH 
AND POOP DECKS COVERING ENGINE AND BOILER OPENINGS * ¥ 


LENGTH 


OF BEAM 


BEAMS AMIDSHIPS. 
(For Beams at ends see Footnote, Table 18.) 


BEAMS AMIDSHIPS. Maser Knaen 
Beam Knees 
(Vor Beams at ends sce Footnote, Table 13,) fore and aft. 


—| fore and aft. 


AMIDSHIPS. 


See also Sec. 
20, Pars. 10 See Sec. 20, 
With one row With two rows .| With three rows » : With one row With two rows With three rows Par. 10. 
ot Pillars. | of Pillars. & 11, of Pillars. f Pillars. of Pillars, 


Angles. | Angles. Angles. | 


~ Angles. Angles. “Angles. 
ins. ins. ins. ins. ins. 


ins. ins ins. ins. ins. ins. ins. ins. 


“TS” |3} x2) x30. 3h x2} x80 8"x 2} x 30 Tx 30] 
» 20 [4 x2}x'30|3}x23x'30|3 x23 x°30|12x°30] 
22 |4 x3 x°30/4 x2)x 30 33x 2} x '30| 13x30] 
Mi Oe ee 
5 x3 x'30/44x3 x04 x3 x'30)15x°30 
[5 x3 x-34/5 x3 x-30/44x3 x:30| 16x30 
|Ex8 x 34/5 x8 x-34/5 x3 x-80117x 34 
1x3 x °84/53x3 x'3415 x3 x34/18x 34 
x 36 |53x3 x'34)5}x3 x'34) 19x40 
6}x3 x'38)/6 x3 x'36)5}x3 x-40| 20x40 
7 x3 x'40/6 x3 x-40/54x3 x 34/21 x40]: 
4x3 x°42|6}x3 x°42/53x3 x-40| 22x42 
8 x3 x‘46|7 x3 x‘42|6 x3 x-40|23x°46 
(18}x3 x°46)72x3 x-42/6}x3 x-40/ 24x50 
—|8 x3 x°44/7 x3 x40) 25x50 
|85x3_X°46)/7_ x3 'x 44) 26x ‘0. 


4x8 x50) 7x3 x-44/ 27x50 


4x3 x°80)4 x3 x°30| 3}x 2} x°30/ 11x30 
5 x3 x'30\4 x3 x30) 4 x2}x'30) 12x30 
5 x3 x°34/43x3 x'30) 4 x2}x°30)| 12x ‘30 
1x3 x‘34|5 x3 x30) 4 x2}x'30)13x°30 
4x3 x'40/5 x3 x34) 4 x3 x'30/13x 34 
lb Angles. Tare 7| Sear eee 
BUXB x °34/52x3 x34] 4}x3 x:80/ 14x34 
1x3 x‘40/53x3 x40} 5 x3 x‘30|)15x'40 
‘ Bulb ‘les. ‘ : 
64x38. x-40/5}xB x34) 5}x3_x°30/ 16x40 
7 x38 x-40|54x3 x-40| 54x3 x-34/17x-40 
3x3 x°42)6 x3 x‘40| 53x3 x40) 18x 40 
6x3 x°40| 5Ex3 x:34/19x-40 
ORS ee 
17 x3 x°42| 6 x3 x°'40| 21x42 
[TE x3 x42) 65x38 x40) 22 x “42 
8 x3 x-42| 7 x3 x40 23x42 
|8 x3 x46) 7 x3 x42) 24x46 
4x3 x46) 7$x3 x-42/25x 46 
4x3}x 48] 8 x3 x-42/ 26x48 
8 x3 x46 27x48 


(8 x3 x44 28x50] 


I x3 x46 | 28x50 

4x31 x48 | 29 x 50 
9 x3}x-48| 30x50 
9 x34x ‘50 31x 50 

ea 3 93x33 x ‘50 32x ‘50 
| | 94x38) x 54133 x 54 
110 x33 x °54| 34x -54 
10 x3}x ‘58 35 x ‘58 
10} x3} x58 36x58 
(@) In sailing vessels where the length of the midship beam does not exceed 30 feet, the upper and lower deck beams are to be } inch deeper than given in 


the Table for upper deck beams of the same length, and where the length is above 30 feet, the upper, lower and orlop deck beams are to be 1 inch 
deeper than given in the Table for upper deck beams of the same length. 


#* %* Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 


See footnotes on Table 13. 
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BEAMS fitted TO EVERY FRAME, with a Steel or Iron Deck. TABLE 11. 
(Concluded. ) 
ALL TIERS OF BEAMS (IN STEAMERS) BELOW UPPER DECKS BEAMS AT BRIDGE DECKS LESS THAN ONE-TENTH THE 
Paks NOT FITTED EXCLUSIVELY FOR THE ACOOMMODATION OF VESSEL'S LENGTH, AND POOP DECKS NOT COVERING 
ar PASSENGERS. f 2 ENGINE AND BOILER OPENINGS. 
erg BEAMS AMIDSHIPS. . eo a ae a a eae | 7 
AMIDSHIPS. (For Beams at ends sce Footnote, Table 13.) a Os api 1 2 3 Nig 
> See Sec. 20, With one row With two rows With three rows See Sec. 20, 
bidet org Laie a bere’ ree 208 Par. 10. of Pillars. of Pillars. of Pillars, Par. 10. 
t. not Angles. : Angles. Angles, <a Angles. Angles, Angles. a 
Above exceeding | ins. ins. ins. ins. ine, *ins, | ins. ins. ins. ins. ins. ins. ins. ins, ins. ins. ins. ins. ins, ins, ins. 
16 Haul 18 
i ea Siegler ae ata - ca rreni keetaary Ses 
3b, OO) Or aeons a Z ; 
2, | || OBS KDE OBB XDEX 24) OX OB 
24, 26 [53x38 x30) 5 x3 x°30| 4 x2}x°30| 13x 30/33 x 24 x28 | 84x 23x28] 3 x23x-26| 9x28 
26, 28 |54x3 x34) 5 x3 x°30| 4 x 24x30) 13x30] 33 x 2} x 80 | 81x 23x '30/ 8 x23x-28| 9x30 
28, 30 |53x3 x40) 5 x3 x34) 4 x3 x:30/13x°34/4 x21 x°30/33 x 21x ‘30| 3 x23x:30)/ 10x30 
Bulb Angles. as aa oe ae eo oe ar Se eae j ¥ nme 2 
30, 32 |5)x3 x°84) 5x3 x84) 4x3 x-30/14x-34]4 x3 x-80|4 x24x-30) 34x 24x -30| 11x30 
32, 34 [53x38 x36) 53x3 x:40)5 x3 x'30)15x'40/43x3 x°30/4 x3 x30) 3) x2}x'30/11x-30 
San Angles, x as ea <i pag te Pip Sc. St a, pn a 1. .  is 2 ea e 
34, 36 16 x3 x-36| 53 x3 x34) 53x38 x°30)/16x-40]5 x3 x°30/4 x3 x30) 4 x2}x 30/12 x30 
36, 38 |6}x3 x38] 5$x8 x40) 5}x8 x-34/17x-40]5 x3 x84/4}x3 x30) 4 x2}x80/12x 80 
38, 40 17 x3 x40) 6 x3 x40) 53x3 x-40)18x-40]53x3 x'34/5 x3 x34) 4 x3 x°30/13x 34 
ae ae ae 
40, 42 [73x38 x-42| 6)x3 x40) 543" x 34/19 x-40]5hx3 x 'B4/5Ex3 x34) 44x3 x BO/ 14x34 
42 , 44 18 x3 x44) 7 x3 x40) 5Ex8 x40) 20x ‘40]53 x3 x ‘40|/5Ex3 x40, 5 x3 x 30/15 x40 
44, 46 7x8 x42) 6 x3 x40] 91x42 B}x3 x34 5}x3 x-30/16x-40] | 
46, 48 | TEX3 x42) 6}x8_x-40/22x-42|_ 1x3 x40) 54x38 x-34/17x-40] | 
48 ,, 50 8 XS x42 7 x3 x 40128 K-42 6 x3 x‘40| 53x3 x-40/18x ‘40 | 
re 7 oie eee oc ; ce | aay a ase op 
5 het ea 8 x8 x46) 7 x8 x-42/24x-46| 6x3 x40) 5x3 x "34/19 x 40 
52, 04|  ~+*| ‘8§x8 x46) 7Ex3 x-42|25x46] 7 x3 x40 5}x3 x-40| 20x40 
bod 2556 To _| 84 x34x°48] 8 x3 x'42)/26x-48] 7 XB x42] 6 X38 x40) 21x42 
56» 58 |9 x3}x-48| 8 x3 x-46/97x481 SS Ex x 42) 6}x8 x-40/22x 49 
58, 60 “9 x3}x 50) 8}x3 x46/28x50] 8 x3 x42| 7 x3 x -40|23x 42 
60, 62 eo ~8}x 3h.x 48 | 29x -50| | 1 XS xe Beod 
62, 64 1-9 x34 x48 30x50 a 7ix3 x-42/25x-46] | 
64, 66 ; 9 x3x-50|31x ‘50 —sss = a/R xe ao cone ted 
66, 68 | 94x 84x°50|82x 50. 8 x3 x 46|27x-48 
Lo ee : ies: 94 xBhx ‘54 | 33 x ‘54 | 8x3 x46 | 28 x 50 
10 4A | ; 10 x3}.x 54/34 54 83 x 3} x 48 | 29 x ‘50 
18 /10 x8}x58/35x 58] 9 xB}x48/ 30x00] | 
“74, 76 10} x3} x58 36 x “58 9 x31x-50/381x-50] | 
(SE: = 10}. x 34 x 62 | 37 x 62 91x 3ix 50 82x50] | 
(80258091. IL x3}x ‘62 | 38 x 62] 93 x 31 x 54/33 x 54 


2 The beams of decks fitted exclusively for the accommodation of passengers and of all tiers in peaks may be of the size given for upper deck beams 
where more than one tier of beams are fitted. 


Beams at the ends of decks below 7 upper deck less than two-fifths the length of the midship beam may be of the size given for upper deck 
beams at the ends of the vessel. 


* *& Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 
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BEAMS fitted TO ALTERNATE FRAMES where no steel or 


LENGTH OF 
BEAM 


iron 


deck 


is fitted. 


UPPER DECK BEAMS IN STEAMERS WHERE ONE TIER 


OF BEAMS ONLY 


Is FITTED; 


FOR SAILING VESSELS, sce Footnote (@)** 
See also Sec. 47, Par. 7. 


TABLE 


bes 


(See Continuation.) 


BEAMS at UPPER DECKS IN STEAMERS WHERE MORE THAN ONE 
TIER OF BEAMS ARE FITTED, at AWNING OR SHELTER DECKS AND 
at FORECASTLE DECKS and BRIDGE DECKS EXCEEDING ONE-TENTH 
THE VESSEL'S LENGTH AND POOP DECKS COVERING ENGINE and 


BOILER OPENINGS. ++ 


BEAMS AMIDSHIPS. (6) 


Beam Knees 


BEAMS AMIDSHIPS. ( 
(For Beams at ends, see Footnote, 


b) 
Table 13.) 


Beam Knees 


AMIDSHIPS. (For Beams at ends, sce Footnote, Table 18.) fore and aft. |_ Ss lulturalenn ate 
With one row of | With two rows of-| With three rows of — ~ 0 | with one row of | Withtworowsof | With three rows of i . . 
Pillars. =| Pillars. Pillars. a Pillars. Pillars. Pillars. ; 7 
Fucaasuae bee Votan cee ides ak re ee lo Sea? eau; ane a a ins. ea one ge 
4x3 x:34/4hx3 x'30\4 x3 x30 12x °30 
5 x3 x°34/5 x3 x°34/4Ex3 x34)13x 30 

BEx3 x40 /53x3 x40|5 x3 x-40/15x°30]53x3 x34/5 x3 x°34/4)x3 x34) 14x30 

5} x 34 x 44) 54x 33 x 40 5LX3 x-40/16x:30153 x 3)x -40/53x3 x°34/45x3 x34) 14x30 

6x30 6 x3}x-44/5}x3}x-44/18x-30] 6x26 |5}x3}x"40/5 x8 x84) 15x30 

6x °34 "6x26 |64x3Ex-44/19x°34] 6x30 |5}x3}x-44/5}x3 x 34/15 x30 

7x34 6x30 | 6x36 |21x-34] 6x34 | 6x26 |54x3 x-40/16x-34 
30, 382 | 7x-40 7x30 | 6x30 |22x-40| 7x-30 6x30 |5}x8}x-44/ 17x 34 
Sy 8x40 | 7x34 | 6x34 |24x40| 7x34 | 6x34 [6}x3}x-44) 18x34 
34, 36 | 8x44 | 7x40 | 7x80 [25x-44[ 7x40 | 7x30 6x-26  |19x-40 
36, 38 9x44 8x40 | 7x34 |27x-44] 8x40 7x34 6x30 | 20x-40 
38.47 0 9x50 8x44 | 7x40 |28x°50 [8x44 | 7x40 | 6x34 [21x44 
40 , 42 10 x ‘50 9x 44 8x40 |30x'50]| 9x44 8 x 40 7x30 0 | 22x -44 
42 , 44 | 10x°54 9x50 8x44 |31x-54| 10x44 8x44 7x34 | 23x -50 
44, 46 10x44 9x44 |33x-54 9x40 | 7x40 |24x-50 
46, 48 10x50 9x50 |84x°54 9x44 8x40 | 25x54 
ics, OO [10x54 | 10x44 |36x°54 10x44. | 8x-44 |26x-54 
50, 52 10x50 |87x-54 10 x ‘50 9x40 |27x-54 
52, 64 | , 10x °54 9x44 |28x-54 
54, 56 11x50 | 9x50 |29x°54 
56, 58 ~ 10x44 30x “54 
58, 60 os, tans 10x50 |81x°54 
60 , 62 | 10x54 |32x-b4 
Geet | (esa | 11x50 = |33x-54 
64, 66 | aah 11x54 | 34x°54 


(a) In sailing vessels where the length of the midship beam does not exceed 30 f 
Table for upper deck beams of the same length; and where the leng 


deeper than given in the Tables for upper deck beams of the same length. 


(b) Single angles fitted to hatch end beams are to be equivalent to the double angles required by the Rules. 


4 % Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 


See footnotes on Table 13. 


eet, the upper and lower deck beams are to be } inch deeper than given in the 
th is above 30 feet, the upper, lower, and orlop deck beams are to be | inch 
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BEAMS fitted TO ALTERNATE FRAMES where no steel or TABLE Te: 
iron deck is _ fitted. (Concluded.) 


ALL TIERS OF BEAMS (IN STEAMERS) BELOW BEAMS at BRIDGE DECKS LESS THAN ONE TENTH THE 


UPPER DECKS NOT FITTED EXCLUSIVELY FOR VESSEL’S LENGTH, and POOP DECKS NOT COVERING “STRONG” HOLD BEAMS (ec) 
THE ACCOMMODATION OF PASSENGERS. i ENGINE and BOILER OPENINGS. 
BEAMS AMIDSHIPS. (®) Beare hess ope 
AMIDSHIPS.] (For Beams at ends see Footnote, Table 13,) poate Sees Double Angles pean eo 
: - fore and aft. 1 2 3 fore and aft, 6 fore and aft. 
1 2 3 See Sec. 20 With one row of | With two rows of |With three rows of | 9,4, Plate, on top and Seotled SO 
ig of. joo = ihren nea P 10 Pillars Pillars. Pillars rps Rornoiay SOe eas ed 
row ‘ar. 10. ie ° J é Par. 10. 
Pillars. Pillars. of Eire. Par. 10 10. 


Angles, Angles. “Angles. a Angles. = 
.|ins. ins.| ins. ins. ins, | ins. ins. ins. ins. ins, ins. ins, ins. ins. ‘ins. 


ins. ins. ins. ins, | ins. ins. 


4x3 x'3044x3 x'304 x3 x30 
"6 x "3054 x 3h x 4417 x 34H} x3 xBd44ExB xB44 xB x34 
6 x ‘34/61 x 33 x 44/18 x 345 x3 x'3444x3 x'344 x3 x ‘34 


3 x8 x°3021x:'4C 
3 x3 x°3422x-44 


34x38 x 3423 x “4d 
4 x8 x:B424x°44 
4 x4 x°34/25 x 50 


12x30 


Bulb Plate. 
> : > 


7x°‘30) 46x:26 (19x :40534x3 x°345 x3 x‘344hx3 x 3412 x 30 
7x°34| 6x°:30 (20x°4013x3 x:4053x3 x'3444x3 x°34 
7x40) 6x°34 (21x 44153 x3} x -4452x3 x 405 x3 x34 


8x40, 7x30 22x44) “6x30 5x83x-4453x3 x34 
Bulb Plate. 


8x44, 7x'34 (23x50) 6x ‘34 Ox 20... eu o au 
9x40) 7x40 (24x‘50) 7x:°34 6x°34 (53x3}x-44 


9x44) 8x-40 [25x-b4] 7x40 | 7x30 | 6x26 
10x44) 8x-44 (26x54) 8 x-40 7x34 6 x 30 
10x50, 9x-40 27x54 7x40 6x34 
10x‘54) 9x-44 28x54 8 x 40 7x30 22 


11x°‘50} 9x°50 (29x°5 8 x 44 7x ‘34 
11x54) 10x-44 (30x54 9x ‘40 7x40 


4 x4 x:40/26 x ‘50 


4 x4 x-44/27x:50 
x4 x°44/28 x ‘54 


4 

4 x4 x-44/29 x ‘54 
5 x4 x-4430x°54 
5 x4 x-44'81 x ‘54 
5 
6 
6 


x4 x 441382 x 60 
x4 x ‘5033 x 60 
x4 x'50134 x 60 


12x°50) 10x°50 31x°5 9x44 | 8x40 | 64 x4 x ‘50/35 x “60 
12°54) 10x54 32x°54 - 9x50 | 8x44 61 x 43 x 5036 x °60 
11x‘50 /33x°54 ies 9x40 27> 61 x 44 x ‘5487 x “60 

‘ae 11x54 (34x54 para) Par 1x 4} x 5438 x °60 
42x50 135x “54 i ah. ise ee 63 x 4} x 5439 x “60 

12x ‘54 186x°5 eae 6} x 43 x 6040 x 64 

12x60 37x60 40x50 31x 5415 x 6463 x 4} x 6042 x 64 


T The beams of decks fitted exclusively for the accommodation of passengers and of all tiers in peaks may be of the size given for upper deck beams where 
more than one tier of beams are fitted. 
Beams at the ends of decks below the upper deck, less than two-fifths the length of the midship beam, may be of the size given for upper deck beams at the 

ends of the vessel. r 

+ Where the height between decks exceeds 8 feet 6 inches the size of beams is to be increased. 

(D) Single angles fitted to hatch end beams are to be equivalent to the double angles required by the Rules. 

(ce) These beams are to be formed of a plate with double angle bars on the upper and lower edges. The beam plates and angle bars are to be of the sizes given 
above, and the broad flanges of the angle bars are to be fitted horizontally. Semi-box beams may be adopted in lieu thereof, formed of bulb plate 
and single angle bars of the sizes given for upper deck beams, kneed to two consecutive frames with a covering plate of the thickness of the angles. 

Strong beams in the machinery space are to have double angles on their upper and lower edges, unless cross tie plating is fitted on them, in whicn 
case only single angles need be fitted to the upper and lower edges. 
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TABLE 18. 


EQUIVALENT BEAMS fitted TO ALTERNATE FRAMES. 


| EQUIVALENT BULB TEE OR BULB | 


BEAMS OF BULB PLATE, AS 
Pai Tans 1a ano oii | aNOoLa Haan wank so tnnae | POUIVAMING S08 0t ap Soni OW Thaw DECK it FINTRD. 
ee ie ee 
ulb Plate. Double Angles. Bulb Tee Beams. Bulb Angles.* Bulb Plate. | Double Angles. Bulb Tee Beams. Channel Beams. Bulb Angles. 
ns. ins.) ins. ins. ins. || ins. ins. ins. | ins. ins. ins. |ins. ins.| ins. ins. ins. | ins. ins. ins. | ins. ins. ins. ins. | ins. ins. in: 
6 x 26)24 x 2} x 24 61x3 x40 : 
6 x ‘3024 x 24 x 24 64x3 x44 73 aK? 6 x3 x40 
6x B42E x 23 x 30 7 x3 x44 6x 2621 x23 x 24) ee ee Oak oe ee 
7x°303 X23x 30] TEX x 46 6x BOZEX2Ex 24, ae "ae een 
7x BA3 x2}x 30] 7x5 x34] 7EX3 x50 Ox B424x2Ex30 | 74x38 x42 
7x 403 x3 x°30) 7x5 x40) 85x3 x°50 7x-303 X24x30) Pics es : | 8 x38 x42 
8x 403 x3 x:30) 8x53x-40, 9 x3Ex‘50) 7x 343 x24x°30| 7x5 x34 7 x3 x8 x40, 8 x38 Xx "46 
8x 443 x3 x‘34| 8x54 x44 17x 403 x3 x30) 7x5 x40) 7Ex3 x3 x-40[ 8hx3 x46 
9x 4013Ex3 x ‘34 9x 5x “40 8x 363 X3 x30 8x5ix-3B6| 7EX3 X38 x42) 84 x3 x48 
9x 44135 x3 x34) 9x5ix-44f —| 8x 403 x3 x30) 8x5)x-40) 72x 3hx 34x 44) 8b x3) x50 
9 x 5034 x 31 x 34] 9x5) x ‘50 — |} 8x-44i8_ x8 x34] 8x54x 44) 8 x8Ex3Ex 44) 9 x30 
10 x 44/384 x 34 x ‘34|10x6 x 44 | 9x 4031x383 x34) 9x 5x40) 82x 31x 33 x 46) 94 x 31x “52 
10 x ‘50/33 x 34x ‘34/10x6 x °50 9x 4431x3 x ‘34 9x5}x 44) 85X34 x31 x 50] 9} X33 x “56 
10x 54/8} x 34x -40/10x6 x ‘54 “| 9x °50)33 x 31x34) 9x5i x50) 9 x 31x 31x °48/10 x3} x ‘D6 
11 x 50/33 x 3} x 40/11 x 63 x 50) 10x 4434 x31x-3410x6 x-4410 x3}x 3} x 4810} x33 x56 
LI x ‘54/33 x 31 x 40/11 x 63 x ‘54 ~|10 x 50/33 x 34 x 3410 x6 x50 10}x3}x34x ‘4811 x3} x ‘06 
12 x ‘50)33 x 33 x 44/12 x 64 x 50) 10x 543)x3Ex 4010x6 x-5411 x34x3}x ‘5211 x3}x 62 
12x ‘B43 x BL x 44/12 x 6) x 54) ~ 1x 5082 x3} x 40111 x 63 x ‘501124 x 33 x 3} x ‘52i114 x 33 x 62 
12 x 60)381 x 3} x 44/12 x 63 x “60 TI x ‘5481 x 31 x 4011 x 6) x “54 12 x4 x4 x‘5212 x4 x62 


EQUIVALENT BEAMS 
fitted TO EVERY FRAME. 


Where one row of pillars is fitted, the beams at the ends of a vessel which 


| EQUIVALENT CHANNEL 
BEAMS FITTED TO EVERY 
FRAME, WITH A STEEL OR 


BEAMS OF BULB 
ANGLE, AS PER 


do not exceed in length two-thirds that of the beam amidships, may be 


of the size required by the columns numbered 2 in Tables 11 and 12; and 


81 x 34 x 48 


73x 84x BEX “42 


9 x3}x°48 


8 x34x3}x 42 


9 x3}x°‘50 


8 x3hx3h x 4 


91x 34 x °50 


81x 34x 3) x “+ 


91x31 x°54 
10 x3)x ‘54 
10 x3}x°58 
10} x 34 x ‘58 


84 x 34x34 x ‘48 
9 x 34x 34x °48 
9 x3bx 34x50 
10 x34x34x°50 


103 x 3} x 62 


103 x 33 x 33 x ‘52 


+x 62 


11 x3}x3}x ‘52 


columns 3, if supported by one row of pillars. 


TABLE 11. IRON DECK. Seen 
ao ee Pek ee beams at ends which do not exceed half the length of the beam amidships 
‘| i may be of the size required by columns 3 in Tables 11 and 12. 
——— Where two rows uf pillars are fitted amidships, the athwartship distance between 
Bulb Angles. > : 
ins. be ered # ins. | ins. Ghsanel vena cee the rows is to be about one-third the breadth of the vessel amidships; and 
8 x3 x:4217 x3 x38 x:38 the beams at the ends which do not exceed two-thirds the length of the beam 
3 — amidships, may be supported by one row of pillars, and be of the size 
€ ey ¢ ‘ 
8 x3 Xx 46 of, x 3 x3 x40 required by columns 2, and where the lengths of the beams at the ends do 
8} x8 x46 74x 8 x8 x40 not exceed half the midship beam length the size may be as required by 


Where three rows of pillars are fitted amidships, the athwartship distances 
between the rows of pillars is to be about one-fourth the breadth of the 


vessel amidships, and the beams throughout are to be of the size required 


for beams amidships by columns 3; but where the lengths of the beams 
do not exceed three-fourths the length of the beam amidships, two rows of 


pillars may be fitted ; and where the beams at the ends do not exceed half 


the midship beam length, one row of pillars may be fitted. 
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Diameters of SOLID PILLARS of IRON or STEEL fitted TWO FRAME JABLE 14. 
SPACES APART. (See Continuation.) 


PILLARS TO BEAMS OF UPPER DEOK. 


PILLARS TO BEAMS OF SECOND DECK. 


One row of Pillars. ||Two rows of Pillars. 


LENGTH 


Two rows of Pillars. | Three rows of Pillars. 


One row of Pillars. 


Three rows. of Pillars. 


OF 
PILLAR. 


LENGTHS OF BEAMS AMIDSHIPS IN FEET. 


LENGTHS OF BEAMS AMIDSHIPS IN FEET. 


15 192327 31 35 39|14.47 51 55 59)5559 6367 717579 


Feet. 


.| ins.| ins.| ins.| ins., ins. 
243 813139 
| 


: ; x 1s 3 * ; : . Ae . 
ins. ins.) ins.| ins, ins.) ins. ins jj] ins. Ins, Ins, ins.) s 


| al me | 5 a 
919193989195 93 


3 333 


Hale 
oo 
oe 
(su) 
bie 


PILLARS TO AWNING, SHELTER, BRIDGE, FORECASTLE, AND POOP 
: DECK BEAMS. 


| inches. inches, 


a Md 


inches. | inches. 


inches. 
O11) See 
4 : 8 


de. 


inches. 


Solid Pillars, as per gecepie 
Table 14, Diameter. 24 2t 4 
Equivalent Hollow | | 

Pillars. Diameter|24 x 45,/23 x 3,3 X33 X 1% 
and Thickness.* | | 


3 5 


43X16 


34 X 15 4 x yd) x Ghd X15 


| 


Solid Pillars, as per| inches, inches. | inches. inches. | inches. inches. inches. | inches. inches. inches, inches, inches. 
Ss 8, as ; ; : 
Table 14. Diameter.) — 3f 34 2 4 41 | Ay 4 5 a Rise Bs. f 53 6 6} ait 63 
| 
| 


Equivalent Hollow 


| 
Pillars. Diameter|53 x 48,6 x 48,/6 X 3%5/64 X 1°5 
and Thickness.* | 


The hollow pillars required by the above Table are to have solid welded heads and heels. 


63 x aide Vals ele ag 25 ecahe GAR pe pee 
| | | 
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Diameters of SOLID PILLARS of 
SPACES APART. 


PILLARS TO BEAMS OF THIRD DECK. 


IRON or STEEL 


fitted TWO FRAME 


PILLARS TO BEAMS OF FOURTH DECK, 


TABLE 14. 


(Concluded. ) 


BEAMS OF 


PILLARS TO 
FIFTH DECK, 


casera | oft | Two rows of Pillars. | Three rows of Pillars Two rows of | Threo rows of Pillars. Three rows of 

ne 485/89] 44 47 51/55 5955 59 63/67) 71/75 79]]51 55/59] 55/59/63 |67| 71 75| 791677175 
cee ARR rine idkieisieto |. 
8 , 10]4 |4 38 4 4 41/4) 32 (4 434443435 al 4s 43/43/43 | 43| 43/5 BL 5 51 
10, 124 lay] |ailaylag lag) a |43/ ay 4943/5 (53 435 [43 43 435 5 5} 54 lb} 5154 
12, 14] |43 44 43/45) 43 5 W41/ 4343/5 5 |B} 54 5 54743 5 54 (63/5353 5453 
14, 16) | [43.43 .4;/5 [53 } 434g 5 [53 52/53 5all52 53 53 l5 ‘BE DE BS 51 53 6 526 
16 , 18 42/43/5 |51/53 43/5 | 53/53 5 26 By 5g] 54 5} 54/5} 5g 6 ‘eile 6 6: 
1st = 20 7 ls [salsa 5354/51) 52| 53 By 6 53 6 51/53/53 6 6 6} 6R 6161 
20 22 | |5y 54 53) 6 53/53 536 16 1 6} 6 61/526 6 6} 61 6 631166363 
2, 24| | | | (sale (6 5} DE 6 6} 6} 6) 6y Lai 
24, 26 TT le le 6416 6 6} 6} 6}. pF | ee 
26 ,, 28 Dal eguaee 6} 6} | 63/63 63/7 |73 a ee fa 
23,30} | | | | Me 4 _ fe Dts lc FE ih 
gee) ee i ae es ee | on eae: 


Pillars under widely spaced hold beams may be of the size required for pillars of the same length under the deck next above. 


If the second deck is intended exclusively for the accommodation of passengers, the pillars between this deck and the floors may be a quarter of an inch less in 
diameter than is required by the Table, and where the third deck is also intended for passengers exclusively, the pillars between this deck and the floors may be half 


an inch less in diameter than required by the Table. 


#* Pillars made of approved weldless rolled or drawn steel 
tubes will be admitted of the diameter required by the Table 
for Hollow Pillars provided the thicknesses be as given upon 
this Table and that the steel of which the pillars are made 
has a tensile strength of not less than 35 tons per square inch 
with an elongation of not less than 10 per cent. in a length of 
8 inches. 


Luoyp’s RucisTerR oF Surpprna, Lonpon.—l1th December, 1918. 


Thickness required 


by Table.* 


Equivalent thickness 


of approved weld- 
less drawn _ steel 
hollow pillars. 
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WIDELY SPACED STEEL PILLARS. tasLe 15. 


(For above 10 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 6 feet and not exceeding 8 feet. Above 8 feet and not exceeding 10 feet. 


NUMBERS. fens ae 5 ate 2h PY = 
SxBxH TUBULAR. i eh | FOUR ANGLES. | TUBULAR. | Ste es sty > ea FOUR ANGLES. 
100 
mules) wlaot oa diel Pee ee ret Pees (eae 
F segesld Channels. Plates. Segara srreticn: Plates. 
hiere Serene inches. inches. inches. inches. inches. inches. inches. inches. 
Us at? ISS) 6rd. KS. KB x38 6 x40 6 x3 x3 x°40 
13 % 16 | 61x40 6x8 x8 x40 0° 64x40 6 x33x3}x-40 
7 x40 6 x3bx33x 40 7 x‘40| 7 x3hx3}x 40 
74x °40| 7 x33x33x 40 74x °40| 7 x34x33x 48 
8 x°40| 7 x3ix33~x 40) 74x 3h x84 x 48 


8 x-44 71x34x 34x40 74x33 x31 x50 


PRE 


9 x44) 74x33 x33 x ‘52 8 x4 x4 x46 44x 4ix 4 

10 x44, 8 x4 x4 x46 8 x4 x4 x‘b4 5 x5. x40 

10 x50} 8 x4 x4 x56 8 x4 x4 x62 5 x5 x°44 

Bee ah VEL: KOO RB xk eA x OE 9 x4 x4 x‘62 Bix S 350 
| 47, 52 112 x50, 9 x4 x4 x62) 9 x4 x4 x66 5 x5 x-b4 
| 52, 58 12 x54) 9 x4 x4 x66 Bix B}x3}x 4610x405 x5 x6 


91x 34x 34 x 48) 11x 42/6 x6 x°d 


58, 64 113 x54 91x3hx31x 48 10x 42 
64, 71 [13 x°6010 x34x3}x 48/11 x42 


x 6010 x3}x 34x -48)11x-42\6 x6 x°54 
| 71, 78 [14 x-6011 x8}x3} x 48/11 x-46 6014 x60, 11 x3}x3}x-48)11x-46.6 x6 x60 
| 78, 86 [15 x60 11 x8}x3}x-48 12x50 6 x6 x 6415 x60 11 x3}x3}x 48 12x 506 x6 x64 

86, 94 [16 x-60 11 x3}x3}x 5012x566 x6 x-70)16 x60 11 x3}x3}x-50 12x56 6 x6 x-70 
94 » 102 417 x60 11 x 34x 3) x50 12x60 7 x7 x‘60)17 x-6011 x3}x3}x'50/12x ‘60.7 x7 x°60 
102, 110 [18 x-60 11} x3}x 3} x ‘50 13x60 7. x7 x 6418 x60 11} x3}x3}x ‘5013x607 x7 x64 


110, 118 [18 x-6412 x3ix31x-5013x‘707 x7 x7 
“118°, 126 [18 x-70 12 x3}x3}x-5013x-747 x7 x7 
126, 134 ]18 x-74 air aber: 


18 x 64) 12 x 34x 33}x°50)13x:70 7 x7 x°70 
18 x‘70.12 x3}x3}x‘50/13x ‘74.7 x7 x°74 
A eae 1X io MoU 


1 #§ is the fore and aft distance in feet from centre of span to centre of span. 


B is one-third the breadth of vessel in feet at the deck at the head of the pillars, where two rows of pillars are fitted, and one-fourth the 
breadth where three rows are fitted. 


H is the sum of the heights of the séveral ‘tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
the upper, awning or shelter deck, bridge, poop or forecastle deck. 


In the case of a deck fitted exclusively for the accommodation of passengers, the height of *tween decks may be taken as being 5 feet. 
2. For methods of obtaining the numbers regulating the size of the pillars, see Sketches on pages 142 and 143. 


3. The rivets in the angles or channels forming pillars are to be spaced not more than 7 diameters apart centre to centre, and when the flanges 
are 5 inches in width or above, zigzag riveting is to be adopted. 


4. The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 
5. Pillars of other form will be admitted provided they are of equivalent strength to those given in the Table. 
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WIDELY SPACED STEEL PILLARS. tase 15. 


(For above 14 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 12 feet and not exceeding 14 feet. 


Above 10 feet and not exceeding 12 feet. 


x 60}12 x 3}x 3} x 50) 13 x -70) 
‘70,18 x°64/12 x3}x33x°50) 13 x ‘74 


7 
17 x-60 11} x3}x 34 x 50 13x ‘60 7 
x “60/12 x34x3}x°50/13x-70|7 x7 
8 
8 
8 


NUMBERS.* = == 
SxBxH TUBULAR. 5 aba ean ge es | FOUR ANGLES. | TUBULAR. SE oo eee FOUR ANGLES. 
100 
O - ~ | © B is of 
re ar era rs “ Qusside: Sic | ee 
ative eeetice inches. inches. | inches. inches. inches. inches. inches. inches. 

11 aa 64x °40| 6 x34x3} x40) 7 x40) 74x34x31 x42 4 x4 x4 
13, 16 | 7 x-40\ 7 x3}x3}x 40 | 71x40! 74x 34.x 34 x46 4 x4 x40 
16, 19 | 73x40 7 x34x34x-48 | 8 x40) 71x3hx3hx'48 4 x4 x-44 
8 x40 74x34x3}x-48 4 x4 x44) 81x-40) 8 x4 x4 x-46 43x 41 x -40 
8 x4 x4 x46) 41x 41x -401 81x°44 8 x4 x4 x54 43 x 44x -44 

8 x4 x4 x46) 4ix4ix 441 9 x44} 8 x4 x4 x62! 5 

8 x4 x4 x°54 5 x5 10 x:44. 9 x4 x4 x62) 5 

8 x4 x4 x62 5x5 10 x50 9 x4 x4 x66 5 

9 x4 x4 x62 5 xb 11 x°50| 83x3)x3}x'44) 9x40 5 

9 x4 x4 x66 5 x5 x‘b412 x-50 81x34x34x 46 10x -40 5 

83 x 31 x 31 x 46) 10x 4015 x5 12 x‘54| 93 x3}x 33x48) 10x ‘42 6 

94x 34x 34x48 10x -42.6 x6 13 x-54.10 x3}x3}x-48| 11x 42/6 

110 x33x33x 48) 11x ‘4216 x6 13 x°6011 x3}x3}x 48) 11x -46)6 

11 x3}x3}x°48 11x 4616 x6 x60 11 x3}x3}x 48 12 x 50 6 

11 x3}x3}x 48 12x 5016 x6 x60 11 x8}x3}x ‘50 12x56 6 

x60 11 x3}x 34x50 12x'56.6 x6 x-70}16 x60 11 x3}x3}x ‘50 12x60 7 

11 x34}x3}x°50 12x60 7 x7 x 60, 114 x 3} x 3} x50 13 x -60 7 

| 7 

7 

8 

8 


x 64 | x8 x 64/18 x-70 ; 
x ‘70 | x ‘74 } 
126 ,, 134 |18 x-74 | | | 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 
to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the pillars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No man- 
holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, sce Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitted in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 
32 tons per square inch (as per Section 3). If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 
from which the pillars are to be made must be increased in thickness as follows :— 


Thickness required by above Table for steel of from 28 to 32 tons | a 
‘per sq. inch tensile strength. 


Equivalent thickness when steel of from 22 to 27 tons per sq. 
inch tensile strength is used for hollow pillars. 


WIDELY SPACED STEEL PILLARS. 
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TABLE 15. 


(For above 18 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 14 feet and not exceeding 16 feet. - 


Above 16 feet and not exceeding 18 feet. 


1. * § is the fore and aft distance in feet from centre of span to centre of span. 


NUMBERS.* == te eS 
$x BxH_ TUBULAR. a em FOUR ANGLES. | TUBULAR. UE eee ae FOUR ANGLES. 
100 
O an + 
= ; _t | Plates. + Gutstde | Channels. <7 | Plates. 

nies exnooiing inches. inches. inches. inches. inches. | inches. inches. 

11 om 13 | 7 x40) 71x31x33x°48) +x°40, 8 x4 x4 x46) 43x43 x°4 

13, 16 | 7}x-40| 7$x3}x3}x-48 | 8 x4 x4 x54 4ix4hx: 

16, 19 | 8 x-40| 8 x4 x4 x46 [8 x4 x4 x62 (5B Ox5 

19 , 22 | 8§x-40| 8 x4 x4 x-54 9 x4 x4 x62) 5 x5 

22, 2519 x-40| 8 x4 x4 x62 9 x4 x4 x°66) bb: eb Ri 

2 , 2919 x44) 9 x4 x4 x62 8}x3}x34x-44) 9x-40/5 x5 x: 

29, 383 110 x-44 9 x4 x4 x66 | 81x31x3hx 46 9x-405 x5 x: 

33, 37 |10 x50 81x3}x3}x-46 9x40 9 x34x3}x-48 10x-405 x5 x: 

37. ,, 42 {11 x50 9 x3}x3}x 48 10x40 Lx 34x 34x48 10x 42.6 x6 x: 
42 , 47 112 x-50:10 x3}x33x°48 10x42 10 x34x3}x°48 111x426 x6 x: 

AT , 52 112 x‘54) 103 x3}x 3} x 48 11 x 42) x54 11 x 34x 3}x 48 11x46 6 8. Me 

52 , 58 113 x-54)11 x3ix33 x-48) 11x46 ‘54.11 x34x31x 4812x506 x6 x: 

58 , 64 114 x°54)11 x3}x33x°48)12x506 x6 x-6414 x60 11 x 33x 34X50 12x 566 x6 
64, 71 414 x-60/11 x3hx3%x-5012x-566 x6 x-70/15 x60 11 x3}x3}x 5012x607 x7 

71, 78 115 x60 11 x3}x33x°5012x°607 x7 x: x 60) 113 x 34 x 34 x 50 13 x 60 7 
ig ~ BOo-116 x60 114 x 3}x 3} x50 13x60 7 xT 38 x 60) 12 x 33x 34x °50| 13 x °70) ; 
86, 94 [17 x-6012 x3$x3}x5013x°707 x7 x: x60 12 x34x3x ‘50 13x°74 
94 ,, 102 |18 x-6012 x3}x3}x-50 13x-74 7 62 
102, 110 [18 x-64 tie ite) | 
110 , 118 |18 x-70 ? | | 
118 , 126 |18 x-74 | | | 

126, 134 | | | | | 
ATES | SRR Ac sD lS Sag a, a I, EI, SP RE eS, 


B is one-third the breadth of vessel in feet at the deck at the head of the pillars, where two rows of pillars are fitted, and one-fourth the breadth 


where three rows are fitted. 


H is the sum of the heights of the several ‘tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
the upper, awning or shelter deck, bridge, poop or forecastle deck. 


In the case of a deck fitted exclusively for the accommodation of passengers, the height of tween decks may be taken as being 56 feet. 


2. For methods of obtaining the numbers regulating the size of the pillars, see Sketches on pages 142 and 143. 


8. The rivets in the angles or channels forming pillars are to be spaced not more than 7 diameters apart centre to centre, and when the flanges are 
5 inches in width or above, zigzag riveting is to be adopted. 


4. The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 


5. Pillars of other form will be admitted provided they are of equivalent strength to those given in the Table, 


WIDELY SPACED STEEL PILLARS. 
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TABLE LS: 


(For above 22 feet, see continuation. } 


LENGTH AND FORM OF PILLAR. 


Above 18 feet and not exceeding 20 feet. 


Above 20 feet and not exceeding 22 feet. 


NUMBERS,* —_ 
SxBxH TUBULAR. SOURS emer tea AND FOUR ANGLES. | TUBULAR. D008 ee FOUR ANGLES. 
100 
O a + | O ae +r 
Pearl on baie ia | Plates. outsiae. Channels, Plates. 
phew entice inohes. inches. inches. inches. inches. inches. inches. inches. 
11 « 1318 x-40| 8 x4 x4 x‘b4 43x 44x40] 8)x'40, 8 x4 x4 x62 43 x 44 x 44 
18) «616 81 x40 8 x4 x4 x62 43 x 43 x “44 9 x40 9 x4 x4 x62 5 xb x 4g 
16, 19] 9 x40 9 x4 x4 x62 5 x5 x-40l 9 x44) 9 x4 x4 x-66 5 x5 x44 
19 , 2219 x-44 9 x4 x4 x66 5 x5 x-44)10 x40 84x3}x3)x-44) 9x 40/5 x5 x50 
92, 25 110 x40 83x3hx3bx-44 9x-405 x5 x'50)10 x40) 8}x3Ex34x 4610x405 x5 x54 
25, «29: 110 x44, 84x 34x3hx 46) 10x -40)5 9 x34x3ix-4610x-40/5 x5 x54 
29 , 83 |10 x50 9 x3Ex3}x-46 10x 405 9 x34x3hx-46 10x -40/5 x5 x60 
38). 87 «111 x50 94x3hx 34x 48) 10x 42/6 91x 34x34 x ‘48 10x -42/6 x6 x50 
37, 42 112 x-5010 x34x3}x-48/ 11x 42/6 10 x34x33x-48 11x ‘42/6 x6 x54 
42, 47 112 x-5411 x3$x31x-48 11x 4616 11 x34x 34x48 11x-466 x6 x60 
(47 ~~. Ob2 [18 x-5411 x3hx3}x 48) 12x50 6 11 x3}x3x-48 12x ‘506 x6 x64 
se, 68 118 x 60) 11 x3}x3}x°50) 12 x 56/6 11 x31x3}x:°50)12x 56/6 x6 x°70 
58, 64 [14 x-6011 x3}x3}x°‘50|12x 60/7 11 x3}x3x 5012x607 x7 x60 
64, 71 {15 x-60)113x3}x 3x 50) 13 x 60) 7 113 x33} x 33x 50/13 x ‘60/7 x7 x:64 
71 PRE 16 x°60)12 x3}x34x°50|13x °70|7 x°60)12 x31x34%°50)13x°7017 x7 x°70 
78 , 86 {17 x°60)12 x3}x3}x'50)13x ‘74/7 12 x31x3}x:°50|)18x°74)7 x7 x°74 
ose 18 x:6012 x4 x4 x°60/13x ‘74/7 12 x4 x4 x‘60,:18x°‘74)7 x7 x°80 
94 , 102 [18 x-6412 x4 x4 x-70|13x°74'7 12 x4 x4 x-7018x°‘74.7 x7 x°8: 
402, 110 [18 x:7012 x4 x4 x°72/14x:808 12 x4 x4 x:72:14x:808 x8 x-°80 
110 , 118 [18 x-74 8 or 8 x8 x84 
fis; 186 
126, 134 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 
to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the pillars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No man- 


holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, see Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitted in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 
32 tons per square inch (as per Section 3). If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 


from which the pillars are to be made must be increased in thickness as follows :— 


. s : P 2 2 in, in. in. in. in. | in. in. 
Thickness required by above Table for steel of from 28 to 32 tons ‘40 | 44 | 50 54 | 60 “64 70 74 
per sq. inch tensile strength. 
ra s hi , . | 
Equivalent thickness when steel of from 22 to 27 tons per sq 48 | “52 60 | 64 | 72 16 82 | 88 


inch tensile strength is used for hollow pillars. 
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WIDELY SPACED STEEL PILLARS. TABLE 15. 


(For above 26 feet, see continuation.) 


LENGTH AND FORM OF PILLAR. 


Above 24 feet and not exceeding 26 feet. 


NUMBERS. 


SxBXH 
100 


DOUBLE CHANNELS AND 
FACE PLATES. 


FACE PLATES. FOUR ANGLES. 


Oe ee Or a + 


| : 
Ped | Channels. Plates. D ncoperty Channels. Plates. 
have eens 7" inches. bes 3 ‘inches. ‘ ‘inches. cf inches. “inches. i! ee inches. = t inches. | inches. 
11 ana 9x40| 9 x4 x4 x62 5x5x ‘44 9x44 9 x4 x4 x66 (5x5 xD 
ded. gee 1G 9x44. 9 x4 x4 x 66, (5x5 x ‘44/10 x40) 83 x33x3)x 44.9 x40 5x5 


10x °40} 83x33} x 3k x 44 9x40 5x5x°5 10x -44, 9 x3}x31x-46 10x-40 5x5x°54 
10x -40 83 x 31x31 x 44 10x -40.5x5x ‘50 10x44 9 x 34x 81x 46) 10x40 5x5x°5 
110 x 44 83 x 33 x3} x46 10x -40,5x5x 5d] 10 x 50 9 x3}x34x-46 10x40 
10x ‘50, 9 x 35x 34x 46 10x 40 5x5x°6 10 x ‘50 91x 34x 3bx-48 10x 42 
11x ‘50 93x33x 34x -48 10x -42\6x 6x50] 11 x ‘50.10 x3}x 33x ‘48 11 x 42 
12 x 50 10} x3} x3}x-48 11x -42 6x6x-5412x-°50)11 x34x 3} x °48) 11 x -46 
12x ‘54 11 x 34x 34x 48 11x -46 6x6 x 60) 12x °54.11 x3}x3hx-48 11x50 
13 x 54 11 x 31x 81x 48) 12 x 50 6x6x 6413 x°54 11 x3}x3}x ‘48 12x ‘50 
13x60 11 x 81x 34x 50 12 x 56) 6x 6 x -70}13 x 60 11 x33 x31x 50) 12x56 
14x ‘60,11 x33}x3}x°50) 12 x 60) 7x7 x 60) 14 x 60 11 x 33 x 33 x 50) 12 x 60 
‘113 x 34 x34 x50 13x 60 7x7 x 64) 15 x 60 11} x 3} x3} x 50 13x -60 
(12 x34x 33x ‘50 13x-70/7x7x°70)16 x60 12 x34x3}x°50 13 x°70 
12 x34x 34x 50 13x74 7x 7x 7A} 17 x 60 12 x3}x3}x 0 18x74 
12 x4 x4 x60 13x°74 7x7 x 8018 x 60.12 x4 x4 x60 13x-74 
12 x4 x4 x70 13 x °74, 7x7 x 8 18x 64,12 x4 x4 x°70,13x°74 
18x°70.12 x4 x4 x-72/14x°80 


16 19 


1. ¥ § is the fore and aft distance in feet from centre of span to centre of span. 


B is one-third the breadth of vessel in feet at the deck at the head of the pillars, where two rows of pillars are fitted,and one-fourth the breadth 
where three rows are fitted. 


H is the sum of the heights of the several tween decks in feet from top of beam to top of beam above the pillars with an addition of 5 feet for 
the upper, awning or shelter deck, bridge, poop or forecastle deck. 


In the case of a deck fitted exclusively for the accommodation of passengers, the height of *tween decks may be taken as being 5 feet. 
2. For methods of obtaining the numbers regulating the size of the pillars, see Sketches on pages 142 and 143. 


3. The rivets in the angles or channels forming pillars are to be spaced not more than 7 diameters apart centre to centre, and when the flanges are 
5 inches in width or above, zigzag riveting is to be adopted. 


4. The rivets in the seams of built tubular pillars are to be spaced not more than 5 diameters apart. 


5. Pillars of other form will be admitted provided they are of equivalent strength to those given in the Table. 
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WIDELY SPACED STEEL PILLARS. 


TABLE 15. 


(Concluded. ) 


LENGTH AND FORM OF PILLAR. 


Above 26 feet and not exceeding 28 feet. 


Above 28 feet and not exceeding 80 feet. 


NUMBERS. * = 
SxBxH TUBULAR. | 
100 
“Outside | 
diameter. 


inches. 


DOUBLE CHANNELS AND 


DOUBLE CHANNELS 


AND 


TACH PLATES: FOUR ANGLES.| TUBULAR. re Cale FOUR ANGLES. 
Channels. | Plates. Phere Channels. Plates. 
| inches. mches: ak inches mane ‘/ inches. [i inches. inches. 
| 9 x84x33x-46 10x °40,5x5x'5410x 50) 93x 34.x 35 x 48) 10 x 42) 6x 6 x 50 


9 x3bx31x 46) 


10x40 5«x5x°5 


10 x 50 


93x 3hx 33x 48 


11 x :40|\6x6x 50) 


9 x 3} x 3} x 46 10 x “40 5x5 x 6011 x 44 10 x 34 x 3h x 48) 11 x -42;6x6x°5 
91 x 34x 34x 48) 11 x 40 6 x6 x 50) 11 x 44) 103 x 33 x 33 x 48) 11 x 42) 6 x6 x ‘5 


10 x33x 34x 48) 11x -42| ‘50,11 x3ix 33x ‘48) 11 x -46/6x6x°6 
104 x 34x 34x48 11x46 50 11 x 31 x 33 x 48) 11 x 46/6 x6 x ‘6 
11 x 3Lx 34x ‘48 11x -46 50 11 x3bx31x 48) 12x ‘50 6x6x°6 
11 x3}x3}x ‘48 11x 46 54 11 x 34 x 34 x '48) 12 x 50/6 x6 x °6 


11 x3}x3}x ‘48 12x -50 


5411 x34x33x-48 


12x ‘56 6x6 x70 


‘4/11 x34x 34x48 


x 3} x 33x ‘50 


126660) Xe 


11 x3i~x 33x50 12 x60 


113 x33 x 33x ‘50 


13 x 60) 7x7x°6 


111 x32 x32 x ‘50 12x-70 


12 x384x33x°50 


13 x °‘70|7 x7 x:70) 


12 x8}x31x-‘50) 13 x°‘70,7x7x°70}16 x 6012 x3}x 33x ‘50 


LS MY 4p 7 ree 


12 x3}x 3) x50 13 x ‘74 


13 x°74\7x7x 80 


12 x4 x4 x‘6013x°‘74 


18 x°74,8x8 x7 


6. Arrangements are to be made at the various decks in order to secure an efficient distribution of the support afforded by the pillars. Arrangements are also 
to be made at the heels of the pillars to secure an effective distribution of the load carried over the adjacent structure. As far as possible the pillars are to be 
stepped on the tank top at the intersection of a floor and of an intercostal ; where this cannot be done partial floors and intercostals are to be fitted. No man- 
holes are to be cut in the floors and intercostals in way of the heels of the pillars. 


7. For some methods of attaching the pillars at heads and heels, see Sketches on pages 140 and 141. 


8. When widely spaced pillars are fitte 


32 tons per square inch (as per Section 3). 


from which the pillars are to be made must be increased in thickness as follows :— 


d in accordance with the requirements of the above Table, they are to be of steel having a tensile strength of from 28 to 
If steel of from 22 to 27 tons per square inch tensile strength be used for widely spaced hollow round pillars, the plates 


P - - A ¢ | in. in, in. | in. in in, in. 
Thickness required by above Table for steel of from 28 to 32 tons 40 44 50) Bd 60 64 70 74 
per sq. inch tensile strength. | 
Equivalent thickness when steel of from 22 to 27 tons per sq. | 48 | 52 60 64 | 72 76 


inch tensile strength is used for hollow pillars. 


Luoyp’s REGISTER OF SHipprne, Lonpon, E.C.—9th December, 1915, 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. TABLE 16, 


(See Continuation.) 


g DEPTH OF BEAMS. 
83 
NUMBERS. 3 : : 
- $2 5 inches. 6 inches. 

3 
“a 

S?x BxH os 

i as BS SIZE OF GIRDERS. 

a aes — 
FI Double Channels. Double Angles. . Double Channels. Double Angles. 

Above oacing inches. inches. inches. inches. 


150 a “180 
180 , 210 


6 x4 x44 6 x4 x40 
6 x4 x50 6 x4 x44 
TS xs) 66 6 x4 x°54 6 x4 x50 


7 x34x33x 40 6 x4 x64 1’ RS Ra H38 6 x4 x°b4 


7 x BL x BE x 42 61 x 43x ‘60 Ph a oy x40 
8 x8Ex8hx-46 | 6hx4bx-64. | 74x3Ex3kx'42 
9 x3hx3hx-46 | 6x6 x64 | 8 x34x31x-46 
9 x34x31x'60 | 6 x6 x:74 9 x8kx38bx-46 
10 x3}x34x°60 7 x7 x°70 9 x3bx 33x60 6 x6 x°74 


11 x3}x3i x60 TXT 980 10 x3}x33x°'60 Pt Ra 
11 x3}x3}x°60 
12 x3}x3}x ‘60 


1200 
1200 ,, 1320 
1320 , 1450 | 50 
1450 , 1590 | ‘54 

» 1740 

1740, 1900 | ° 

“1900 ,. 2070 | 54 


1.* § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 

H is the height of the tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several tween decks in feet above the 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 

2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 

: ru girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. (See Sketches on pages 
140 an . : 

4. The intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at alternate frames, 
(See Sketch on page 141.) 

6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. x 3 ins. where the rivets in the intercostal plates are required to be ~ in. in diameter, and 


34 ins. x 34 ins. where they are fin.in diameter. The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart and 
those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 


7. Girders of other form will be admitted provided they are of equivalent strength to those given in the Table, 
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GIRDERS AT HEADS OF WIDELY SPACED piLtars. TABLE 16. 


(See Continuation.) 


DEPTH OF BEAMS. 


| 


3 
: 
NUMBERS. * Pa) : ; 
#4 7 inches. 8 inches. 
Ls] 
B2 <bax (Hi 88 ——— ts u 
100 $3 eae aon gIZH OF GIRDERS. y 
em 
é 


Double Channels. Rider Plate. Double Angles. Double Channels. Rider Plate. Double Angles. 


inches. inches. 


inches. 


: not 9 P ‘ ve j 
inches, inches. 


Above exceeding 


150. ana 
180 , 210 
210 ,, .250 


950 290 


inches. 


6 x4 x-44 
6 x4 x-50 
7 x3 x8 x°38 | 6 x4 x54 
7 x BL x 34x40 | 6 x4 x64 
74 x34x 83x 42 64 x 44 x 60 
8 x3ix3ix-46| ‘| 64x43x-64 
9 x34 x84 x 46 | 6 x6 x64 
9 x3}x 3x60 | 6 x6 x74 | 
10 x3}x3}x°‘60_ teh 70 
11 x3ix3ix60, =) | 7 x7 x80 
112 x31x31x 60 
12 x4 x4 x64 | 
12 x3)x3)x-60 | 8x -60 
12 x3}x33x°70 | 8x°70 


4) 


6 x4 x50. 

7 x8 x3 x38 6 x4 x-b4 
7 x8ix8ix40| =| 6 x4 x64. 
1x 31x 31x 42 63x43 x “60 | 

8 x34}x33x °46 63x41 x °64 
9 x31x31x-46- 1 6 x6 x°64 | 
9 x3}x33 x ‘60 x6 x ‘74 
10 x31x32x-60° x7 x°:70 
11 x3}x32x-60° x7 x:80 
12 x33ix33 x ‘60 
12 x4 x4 x64 
12 x34x31x:60 |) 8x60 
12 x34x34x-70 | 8x-°70 
12 x4 x4 x-70| 9x°70 | 
12 x4 x4 x°72 |10x°74 


NN] oO 


990 , 1090 
- 1090 ,, 1200 
1200 ,, 1320 
| 1320 , 1450 
1450 ., 1590 
1590 ,, 1740 
1740 ,, 1900 
1900 ,, 2070 


1.% § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 

H is the height of the tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the ’tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several ‘tween decks in feet above the 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 

2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 

3. The girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. (See Sketches on pages 
140 and 141.) 

4. The intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at ulternate frames. 
(See Sketch on page 141.) 

6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. X 3 ins. where the rivets in the intercostal plates are required to be } in. in diameter, and 
34 ins. x 33 ins. where they are } in diameter. The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 

7, Girders of other form will be admitted provided they are of equivalent strength to those given in the Table, 
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GIRDERS AT HEADS OF WIDELY SPACED PILLARS. [ABLE 16. 


(See Continuation. ) 


DEPTH OF BEAMS. 


NUMBERS. = ° 
9 inches. 10 inches. 


§* x B x H 


ee te SIZE OF GIRDERS. 
100 


Thickness of Intercostal 
Plate and Angle. 


Double Channels. - Rider Plate. Double Angles. Double Channels. Rider Plate. || Double Angles. 


bone eaebatee inches. . inches. inches. inches. inches. inches. 


150 
210 


6 x4 x40 
6 x4 x44 
“7 x3 x3 x38 6 x4 x: 6 x4 x50 
7 x34x3}x 40 641 7 x3 x8 x38. 6 x4 x°54 
74x33 x3} x ‘42 60] 7 x3}x3}x 40 6 x4 x64 


8 x8bx3hx 46 4 64] 72x32x3}x ‘46 | 63 x 43 x 60 


“9 x8bx3ix 46 641 8 x3bx3}x 46 64x 43x64 
9 x3ix3}x 60 9 x3ix3bx 46 6 x6 x64 
10 x33x3}x 60 9 x3kx3ix°60 6 x6 x74 
11 x3}x3}x-60 10 x3}x3}x°60 7 x7 x70 
12 x34x33x°60 moe 11 x3}x3}x 60 7 x7 x°80 
12 x4 x4 x64 12 x3}x3}x 60 cams thea 
12 x34x3}3 x 60 12 x4 x4 x64 
12 x3}x31x-70 12 x31x31x°60 
12 x4 x4 x:70 12 x3}x3}x°70 
12 x4 x4 x°72 ss 12 x4 x4 x°70 
or “112 x4 x4 x°72 | 


1.*% § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows are fitted. 

H is the height of the ‘tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the ‘tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H_ is to be the sum of the heights of the several tween decks in feet above the 
girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck, 

2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 

3. The girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. (Sve Sketches on pages 
140 and 141.) : 

4, The intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at alternate frames. 
(See Skeick on page 141.) 

6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. x 3 ins. where the rivets in the intercostal plates are required to be { in. in diameter, and 
3} ins x 3} ins. where they are j in. in diameter. The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 

7. Girders of other form will be admitted provided they are of equivalent strength to those given in the Table. 
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GIRDERS AT HEADS Ot WIDELY SPACED PILLARS. 


DEPTH OF BEAMS. 


TABLE 16. 


(Concluded. ) 


a 
7 
8 3 ——_—__——_——__——_—_—— San RRRER ERNE 

NUMBERS. & & ° . 
Pe 11 inches. 12 inches. 
Ag 
%& A 

S? x B x H oa 

—= a3 SIZE OF GIRDERS, 

100 aS eis | ee _ = 

gm 
FI Double Channels. Rider Plate. Double Angles, Double Channels. Rider Plate. Double Angles. 

Above erading inches. inches, inches. inches, inches. inches. 


150 aa 180 


180 , 210 


| | oo 
mie 


210 , 250 


SU) 
nN 


250 ,, 290 


we 
Oo 


290 , 330 


HS 
on) 


330 , 380 


6 x4 x-40 


380 , 430 


G6 <4 xP 


6 x4 x40. 


430 , 480 


480 , 540 


7 x38 x3 x°BB 


6 x4 x°50 


6 x4 x44 


6 x4 x54 


540, 


7 x83x3} x40 


6 x4 x64 


7 xo MLB oe 


600, 


74x 383x 31 x 46 


64 x 41 x -60 


7 x33}x34x°40 


6 x4 x50 


6 x4axX< D4 


6 x4 x64 


670 ,, 


8 x3Lx31x-46 


63x 43 x 64 


74x33 x33 x 42 


64 x 43 x60 


740 , 


9 x3}x33x 46 


6 x6 x64 


8 x33x33x 46 


63x43 x 64 


9 x3}x3ix 60 


G6 x6 x°74 


9 x33}x33 x 46 


O. 6 eo 


10 x34x31x 60 


oxen 


9 x3}x33 x60 


6X6 xe74 


11 x3ix3ix-60 


1 xy 


x 34} x 33 x ‘60 


7x7 x‘70 


12 x34x31~x ‘60 


x 34x 34 x 60 


7x7 x°80 


12 Sep el er 64 


x BE x34 x60. 


12 x3}x 31x60 


x4 x4 x64 


12 x3}x34x-70 


12 x4 x4 x°70 


x 3} x33 x 60 


x 31x33 x°70 


12 x4 x4 x°72 


x4 x4 x°72 


1.% § is the fore and aft spacing of the pillars in feet from centre to centre. 

B is one-third the breadth of vessel in feet at the deck when two rows of pillars are fitted, and one-fourth the breadth when three rows arefitted. _ 

H is the height of the ’tween decks next above the girder, measured in feet from top of beam to top of beam, where the pillars in the "tween decks are 
spaced the same as those below. In the case of decks fitted exclusively for the accommodation of passengers, and for upper, awning or shelter, bridge, poop or 
forecastle deck, H is to be taken as 5 feet. 

Where the pillars above a deck are not placed over those below, H is to be the sum of the heights of the several ’tween decks in feet above the 


girder, with the addition of 5 feet for upper, awning or shelter deck, bridge, poop or forecastle deck. 


a 
vw] Ww] 0 


Xi SCA XZ 


2. For methods of obtaining the numbers regulating the scantlings for girders, see Sketches on pages 144 and 145. 


3. The girders are to consist of double channels or double angles, intercostal plate and rider plate, of the scantlings given in the Table. 


140 and 141.) 


(See Sketches on pages 


4, The intercostal plates and channels or angles are to be fitted in long lengths and efficiently strapped or lapped at the butts to the Surveyor’s satisfaction. 

5. The channels are to be attached by two rivets to the lower flanges of the beams, or, in the case of angle or bulb angle beams to short angle lugs fitted to 
the beams, and where double angles are fitted in lieu of channels the intercostal plates are to be attached to the beams by angle lugs extending to the bottom of the 
girder and beams alternately where beams are fitted at every frame and to the bottom of the girder at every beam where beams are fitted at alternate frames, 


(Sve Sketch on page 141.) 


6. The girders are to be efficiently bracketed to the bulkheads with plates three times the depth of the channels forming girders, measured from the upper 
edges of the channels and of the same thickness as the channels. The angle attaching the intercostal plate to the deck plating and intercostal plates to beams is 
to be of the same thickness as the plate, this angle is to be 3 ins. X 3 ins. where the rivets in the intercostal plates are required to be } in. in diameter, and 


3} ins. X 34 ins. where they are j in. in diameter. 


those in the flanges of the intercostal angle not more than 5 diameters apart, centre to centre. 
7. Girders of other form will be admitted provided they are of equivalent strength to those given inthe Table. 


Luoyp’s Jin@isTeR OF SHIPPING, LonDON,—11th May, 1911, 


The channels and double angles to be zigzag riveted and the rivets spaced not more than 7 diameters apart, and 
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OUTSIDE PLATING, 


FLAT KEEL PLATE. 


THICKNESS OF 


THICKNESS OF OUTSIDE PLATING. 
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(See Continuation.) 
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FLAT KEEL PLATE, 


THICKNESS OF 


TABLE 17. 


THICKNESS OF OUTSIDE PLATING. 


(See Continuation.) 
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LOWER DECKS. TABLE 17, 


(See Continuation.) 
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LOWER 


DECKS. 


TABLE Wie 


(See Continuation.) 
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In a vessel requiring two steel decks the thickness of the stringers and deck plating of the 2nd deck may in way of a “long” bridge be as required 
for a 8rd deck, but in no case is the deck plating to be less than °36 of an inch in thickness. 
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“ SHORT” ERECTIONS. TABLE L?7. 


(See Continuation.) 


“SHORT” ERECTIONS. 
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“SHORT” ERECTIONS. TABLE le 
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Luoyp’s Register or Surppine, Lonpox,—13¢h June, 1912. 
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AWNING or SHELTER DECKS, and “LONG” BRIDGES. 


TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 
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LS. 


(See Continuation.) 
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(See Continuation.) 
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The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 
the breadth of the vessel. 

The upper deck stringer angles in the above Table may be gradually reduced at the end: cf the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 


TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. 
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TABLE 18. 


(See Continuation.) 


PROPORTIONS OF LENGTH TO DEPTH. 
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The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short’’ bridge, and are to be extended within the ends of a “ long” bridge for a distance equal to one-third 
the breadth of the vessel. 


The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 
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PROPORTIONS OF LENGTH TO DEPTH. 
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The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “ long” bridge for a distance equal to one-third 
the breadth of the vessel. 

The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 
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(See Continuation.) 
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The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “long” bridge for a distance equal to one-third 
the breadth of the vessel. 

The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections, 
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TOPSIDE PLATING, DECK and STRINGER PLATES at UPPER, 12 
AWNING or SHELTER DECKS, and “LONG” BRIDGES. TABLE 


(Concluded. ) 
PROPORTIONS OF LENGTH TO DEPTH. THICKNESS OF THICK- | 
LONGITUDINAL UPPER DECK NESS OF Sen 
Above 13 and not 74 UNDER “LONG” SHEER- OF UPPER, 
NUMBER. 7 -Y exceeding : ; 7 BRIDGES. STRAKE AWNING OR 
AND SHELTER 
Sheerstrake | Strake below Stringer Angle Stringer Plate | Deck Plating STRAKE DECKS, ALSO 
L 1 Sheerstrake 1 ae | 1 THICKNESS OF 
x(B+D). for } length | °°" for . length for 5 length | for 5 length | Stringer Deck BELOW AT TIE PLATES 
amidships. | fT ¢ length amidships. amidships. amidships. Plates. Plating. ENDS. AT ENDS. 
amidships. 
Above canting inches, inches, inches. inches, inches, inches, inches, inches, inches, 
29900 ma 31300] “98 ‘76 5 x 5x *68| 59x°64| ‘44 ‘48 36 “44 34 x °42 
7 7 7Q 4 Lee ek a - , 7 ae J a : % 
BI500 ,. BeTOOlAOD | 78 |, 4 4.1 00x 80l us |» joe » | 35 x44 


00, SeO0Ola0e | BO. | se pe Tl yO eRe ty os) oe Fe ee 
34100 ,, 35500] 1:04 ae ee ae ae giah| Ry es ‘ 36 ly 


Bodo... PRL OD | ORE tn ke Geeceh tee [ai ete or eee ee 
36900 ,, 38300] 1:08 86 Pia ed a0." are hh sm ee i 
38300, 39700] 1:10 88 Pia eke 0 | aan ee ae) ere es Se ee 
39700 ,, 41100] 1:12 ‘90 i eee a ()) a a es SR PE ree 
“41100, 42500} 1:14 ‘92 Ceca Die (a ranks tet Sen ae 
ao00 i= depOoe io | 04 | 6x6 1p ote be le ee Ee op hes i 
43900 ., 45300] 1:18 | -96 aes Oe wae ay (os (ean ea eo |S LI ar 


ABROO | SG7OOLT 20 fc DS bal pe. oe 4Olvdn EeClar se Ue ewe wy 39°~C« 
raprao, 45100) ‘Gomel “pe |, « .s'i, OD , | Oe is Pee Ks!) . > 
48100 Pre 49500 wes es mite 2 e: Pz ” ae 78 - = - ‘D2 ” tz) 2? ‘46 
5G). Goon Oe] oe ea 2 ee 3 aus 
50900 re 52300 ee 29 86 Me > 9 99 “80 ‘O4 us}: ” estat » » 

"fo500. , bevO0 SLs), | pt ae le bee [w a i i ee 
“$s700 , 651001 96.) 88. |, , Aa: ie ae ee ae el EE ee 
THI) ig BOpUOd. ale OO fee ee . a5 » joe 
56500 ” 57900] 98 f Ss ” 82 ‘i ” 84) °58 04 ” » » » 
cE ee a Sy ea Gm 6 Fae a Ne ‘46 » 42h) 
59300 ,, 60700 Ete on “94 5 : ” ” 3 a 86) ‘60 es ) ” ” ” 
‘Wide « GmOlate 1.) a ee | eee oe ae iy a ae 
Go100 ". GOBMOe 1 00 | fo cio aik Ok gy late. ins 4) eee 
63500 ,, 64900] , ,| 98 | » » °86|,56x-90| ‘64 5 flies _» We soe 
GAI00 3 CRBOOL IG ul | wet oon it aw lin Oe | 600 1a) ee ees » » 
Gay, GrrOdEdOs , | 100) | Sa08 gin ore Oe ch weal pee e 
67700 ~,, 69100} ,, ,,| 1:02 ae (seme lee. |: ral (an es ” » » 
CMG. VORUUL I | eh tee Oe | cetOe | ey 20) eee eer 
70500" = FIOOOP le n|e lo ee, OO OO |. emt ane 45 
N TISNY n..  LOBOUN yp cg HOR, hag ence = POle DUO US). he | ea ee ‘8 |, ‘50 
Waal 5 TOOT Puen le ee x 3 ne 
WHO. TOLL. 16 | L108 |, , -. o0m100) | “00 » » yo» 


velop. = Tfo0Ol | £40 CSRS: |) reer: ram fe peer S| Be iael fe. a 
TSO. FEQOOL 1S Sie ee ee GL ‘78 ee ae PAS yy 
~78900 , 80300] 1°20 ,.| 1:12 co ite sa ge Bal tbe a! 5) ere f 
80300 , 81700| , ,|114 |, 4 94|,62x106) ‘80 | ,, ‘06 » » 9” 
i Na as 


The topside scantlings and decks before and abaft a bridge are to be determined by the vessel’s proportions taken to the upper deck. These scantlings 
are to be maintained throughout the length of a “short” bridge, and are to be extended within the ends of a “Jong” bridge for a distance equal to one-third 
the breadth of the vessel. 

The upper deck stringer angles in the above Table may be gradually reduced at the ends of the vessel to the size given in Table 17 for upper deck 
stringer angles at ends in way of erections. 
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inches. | inches. | inches. | inches. | inches. | inches. HICKNESS OF BUTT STRAPS. 
Above | Above | “Above | Above Thick- = 


THICKNESS OF BUTT STRAPS, 


Thickness of PLATES... ‘22| 34) -48| -66) 88 | 1° ‘ads Double. 


and not | and not | and not | and not | and not 


exceeding| exceeding| exceeding exceeding exceeding of Single Strapwhich Strap on of* Single Strapwhich| Strap on 
| 


. ° re «Q . . is C ter- iti - i 
34 4. ‘66 88 1 14 : Piates: parity yee wlates. is Counter-| opposite 
Rivets. Plate. 


Double. 


sunk for side of 
Rivets. Plate. 
—_—_———— 


Diameter of Rivers eae | 


"99. inches. hoe eo inches. Jinches.| inches. inches. 
Breadth of QUADRUPLE riveted Burr, | 99 | 25 22 | 22) ; 
i 


Srraps in inches enn Sikes ee 211-24 | -24 


-90| “52 
94| -54 
96/ -56 | 46 


Breadth of TREBLE riveted Burr 16: sey £25 WG 
Srraps in inches ete FS) ae + ‘ : 23° 28 


Breadth of Dovusie riveted Burr 8/11 cl 2a 
Srrapsininches ...  ... es arene "32 | 34 82 ]1-04| -60 - 


Breadth of SrIne@Le riveted Burr “h : Sw mest, 
Soy OOS Co a ee nee : 36 | 40 86/108} 62 | _ , 
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Diameters and spacing of RIVETS and breadths of 
BUTT STRAPS, BUTT LAPS, and EDGE LAPS. BUTT STRAPS. TABLE 19. 
j 


Breadth of QUADRUPLE riveted Burr = | sis : 
PTA PHAM ATIONGS phen hee Toed es ‘40 | -48 90112) 64 | 56 


Breadth of TREBLE riveted Buri ¥ = eees ; Se 
TeRWW NY SHCHOBLS tse cees lec Ske 2 | 2 44] 54) 34 | 28 || -94]1-18 66 | “60 


Breadth of Dousre riveted Burr) 4) — : i Ye fis RS... 
Laps in inches ... ‘48 | 60) °38 "30 |] -98 1:22| -68 S 


Breadthof Sinaze riveted Burt 5; | i re el ee ge : 
Laps in inches ... cabie 02 | 64 32 1021-28 Bi Dae 


Breadth of TreBte riveted Ever) | 2am GN) Bical Bs ‘42 |» |] 104130). | “08. | 
Tigee WI WICHEE Gs eas ieee oe 2} 92|102]/°56 | 70), | “34 |/1-061-32| 72 |» 
‘Breadth of Dousie riveted Epae| 9, | . irae — ek a oad ee 
er a OCT a er i : phil ei kig WA Te 110138) “74 |» 
; “RO / ; 
Breadth of Stneuz riveted Epae| 9) AAPL) i JT a Bi | 
Ceol, a on ae 2 64 | 80), | 38 1444) -76 |» 


ait ai In ¢ Butts of Outside Plating, and all er=ag Ira = a ary a iat ae ck so a A 
38 “ok Beam Stringer Plates (exce t quadra le 2. L J 43 . : ‘49 : ’ : 
|e toc. ( riveted butt laps) “en Eg rer aa | “s : 638 86 baer 42 =| J 18 148 78 Sot 
= ‘70 | -88| -50 | , |}1-201:50} , | -74 
In Edges of Outside Plating (forward : 
and aft) Quadruple Riveted Butt Lapsand | + In butts connected by single butt straps alternate rivets may be omitted 
Double Butt Straps; . Butts of Deck in the back row of treble riveting when the longitudinal number is 16,000 and 


Plating, Butts of Margin Plates, Girders, - g 2 under ; when above this number, the rivets in the back row are not to be more 
Tie Plates, and Floor Plates; also Butts , than 5 to 5} diameters apart from centre to centre. All overlapped butts are to 


and EdgesofInner Bottom Plating ... } have complete rows of rivets. 


; 5 * The rivets attaching the outside plating to the frames are to be spaced not 

joni anaes ple Pars, Margin pat more than 6 diameters apart from centre to centre where the depth of framing is i 
Edges ‘and Butts of Bulkhead Platine? 3 ae | above ll inches, and throughout the vessel where the rule frame spacing is 
Angles connecting Side Stringers to Web |- “4 3 | above 26 inches. Where the framing consists of channel bars with reversed 

< = | frames the rivets attaching the outside plating to the frames are to be spaced not | 


Bulkhead Meastrcasept Bud! Pas 2 more than 5} diameters apart from centre to centre. 
- Where the framing is in accordance with the requirements of Table 2, the 
ree: Keel Angles, et Angles | rivets attaching the reversed frames to the frames are to be spaced the same as 
Shell Flange of W.T. Bulkhead rating. 3 3 | : the rivets through the frames and outside plating. 

Butts and Edges of Mast Plates, Floors 


* 


Fb In deep water ballast tanks and in fore and after peak tanks, the rivets 
and cross ties in after peak 


| | through the frames and outside plating are to be spaced not more than 54 diameters 
apart from centre to centre. 


6 diam { In Deck Plating to Beams where single 5 r i i j i 

7 F The rivets in the plating and frames in the bottom of steamers, forward of 

le.to c. (flange beams are fitted at alternate frames } 2 the three-fifths length, are to be spaced not more than 54 diameters apart from 
= = | centre to centre. 


o : 
Pn Bene, ot hr hen bin ea ty Rivets to be } of an inch larger in diameter in the Stem, Stern Frame, and 
Stringer’ Angles Face’ Angles on Web { Keel, but in no case need these exceed 1} inches in diameter, and to be spaced 5 
Frames and Side Stringers, Bulkhead | diameters apart from centre to centre. In single screw steamers above 350 feet 
Stiffeners, Longitudinal An les on con- in length, the after lengths of shell plating are to be connected to the portion 
tinuous Girders, Vertical Angles connect- the stern frame below the boss with three rows of rivets. 
ing Floors and Side Girders, and Deck For diameter and spacing of rivets in Rudders, sce Table 24. 


Plating to beams except where single ‘ - : . [ 
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SPACING FROM CENTRE TO CENTRE. 


MAXIMUM 


frames... 


CC 


TABLE 20. 


NUMBER of RIVETS IN EDGES of Plating between Frames Amidships, 
excluding Rivets in Frames. 


FORM OF RIVET TO BE USED IN 


NUMBER OF SIZE OF COUNTERSINK FOR RIVETS IN OUTSIDE PLATING, OUTSIDE PLATING, 
RIVETS IN Ins, LY 266 ~---Id-- 4 
EACH ROW. 5 


8 SH: Wy Yy 
Rivee GHG 


int. | above | Abeve| Atove| Above | store 
"22 |'34 |-48 |'66 | 88 |1:14 
and not|and not and not/and not) and not 
Thickness of PLATES......... pag — Genre’ Per poet to 
"34 48 |-66 |-88 |1°14/1°20) 5 
- ses 
Diameter of RIVETS ......... ¢ 3 z th 4 1} Rivet 
Spacing Of paMES2O ins. rf 5 oe | cee | cee eee 
1 
Ae A ee 
eae oe) MD a oe pe eee ee ' 
1 Foal 8 
eres re ee a eS ee eee ee 
———| — | _ 
Bee Cem ae ee ere ee 
—— — The tapered neck of Rivet to be 
; 224 eee gy el oat ata ed fe eal ee pha eee of suitable length in relation to 
ie Ee a 24 ! the thickness of plate in which 
= it is intended to be used. 
1s le ee wheel Oh Oe Dolech | vy 
» 9» 9 234 sy pees 7 oe |Puay Msoooll c oe In single riveted seams one frame 
yl 7 - - 1 rivet is to be fitted through the land- 
d rae Gallet) |eceel ee . ing edges at each frame. In double 
a a ae 2 : R ivet riveted seams one frame rivet is to be 
941 615 fitted through the landing edges at 
‘ahs pee A SSE BT EO ROG EEE es each frame, except where the frames 
9 KR |) or the edges of the outside plating are 
Dyas 25 pprce| cee Sale Dist coe ae joggled when two rivets are to be 
| 2 fitted. In treble riveted seams two 
» 8 99 254 feces | cos if Gulleeee ike ae frame rivets (the upper and lower) 
: = se) oi NE are to be fitted through the landing 
) edges at each frame. 
Fe bh 26 ce 7|6 i ee g 
| cs Where the fore and aft flange of 
961 7 WG 5 1} the frame does not exceed 3 inches, 
EES iT) | REAR a Sea Ri the rivets attaching the outside plating 
27 7 5 vlvet thereto should not exceed % inch in 
3.6 3 mpree | eee 6 e eee diameter, and where it is 3} inches 
1 | = wide, they should not exceed 1 inch in 
» » 9 2 74 pr peee | wee (5106 iat diameter. 
ares There are to be at least four rivets 
» 9 99 28 ny Lees | cee (IG 6 5 in each flange of the angle bars 
ae between the frames, which connect 
281 5 the stringer plates and intercostal 
Ltn 283 cs rae at i 8 | 7 6 2 4 plates to the outside plating, where 
29 a5) 746 5 the frames are spaced not more than 
ete ae ae D5) een tees t 26 inches apart ; where the spacing is 
"4 above 26 inches and does not exceed 
» 9 9 293 wm pcee| cee HP EX 6 5 30 inches there are to be five rivets 
: 30 = ~ in each flange; and where the spacing 
; Breall feve'e 5 is above 30 inches and not more than 
eRe? mae? 8 7 6 2 1} 33 inches there are to be six rivets in 
30},,]-..|...]...| 7 | 6 | 6 | Rivet em Reet 
ee ofa ie E The rivets in the beam knees are 
: to be in number and size as required 
a7 7 31 al ae ea 7| 6 6 by Section 20, paragraph 15. 
Sa 2 The rivets in the vertical angles 
Liat LE 31 2) ese Wahl DA | 8 | 7 6 connecting floors and outside brackets 
29 8 7 6 to margin plates are to be in number 
Oo I (97 ET RAL © Sais ere Geieia|| cetate ; and size as required by Table 9. 
= | 2 The countersink is to extend through the whole thickness of at Tan : 
391 | | 8 7 6 the plate when not more than ‘60 of an inch in thickness ; when ‘60 of The rivets in the connecting straps 
eae? CHa \hacha) Radsabae (aera an inch or above, the countersink is to extend through nine-tenths for web frames and side stringers 
Soe] lena © | 7 x the thickness of the plate. are to be in number and size as 
>» » DD 334 Py ee (econ Pertenece sel im 6 required by Table 5. 
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RIVETING of BUTTS and EDGES. 


TABLE Se 


ee | 


THICKNESS OF PLATES. 
= = - a - 7 Tho Above Above ] Above Above Above 
ee 2 1-04 
Saectiny || cxoneding — conaang commen ant ol coming ae — Coad comin oomatine 
a Doutile. Double. Treble. Treble. ; Treble. Treble. | Quadruple. | Quadruple. | Quadruple. posiee sears Doble strane Davie watt 
b ” Treble. ” ae ” ” | ‘Treble. ” | 5) Quadruple. remasa ” 
ce ” eas Double. »” = . i » ” Treble. » ” ” Quadruple. 
d ” ‘ ie ” ” ” ” ” Quadruple. ” ” : ” 
e ” ” 5 8 ti Double. | ” ” ” ” 7) ” ” 
re Single. Single. Single. ” Double. ” ” ” | ” 
g ” Double. Double. ” : ” Double Double. Double. Double. Double. Double. 
h | ” finista. : Single. Single. ” ” ” ” ” Treble. Treble. 
é » | » » » Single. ” ” ” » 
» ” ” Double. Double. ” ” ” ” d 
5 ‘ Single. ” 


The requirements as to attachments are to be regulated by the 
thicker of the plates connected. 

The edge attachments all fore and aft of outside plating and 
middle line strake of inner bottom plating are to be regulated by the 
thickness of the plating amidships. 

Where the breadth of any strake of outside plating exceeds the 


limits given in the following Table, additional riveting is to be 
me Si at the butts in excess of that required by the thickness of the 
plates. 


Butts of side plating of “short” deck erections should be not less 
than double riveted. 

As an alternative arrangement to the treble riveted double buttstraps 
required by the above Table, quintuple riveted overlapped butts may be 
adopted, except for strakes which are doubled. 


a. Butts of sheerstrake, strake below and stringer plates, of the upper- 


most deck, whether upper, awning or shelter deck or “long” 


bridge, for half the vessel’s length amidships. 

Where the sheerstrake is doubled, single buttstraps treble 
riveted are to be fitted to the butts of the sheerstrake and doubling 
plate, of the same thickness as the plates connected. 

Butts of outside plating from keel to upper turn of bilge for half the 
vessel’s length amidships. : 
Butts of boss plates. ; 
Butts of centre girder plates in double bottoms. 
Butts of floor plates and web frame plates. 
b. Butts of flat keel plates for half the vessel’s length amidships. 

Where the flat keel plates are doubled, single buttstraps 
treble riveted are to be fitted to the butts of the keel plate and 
doubling plate, of the same thickness as the plates connected. 

Butts of flat keel plates at ends of vessel. 

. Butts of outside plating from upper turn of bilge to strake below 

sheerstrake. 

Butts of outside plating from keel to upper turn of bilge at ends of 
vessel. 

Butts of sheerstrake, strake below and stringer plates of upper and 
awning or shelter decks at ends of vessel. 

Butts of beam stringer plates of 2nd decks and decks or tiers of 
beams below. 

Butts of tie plates. 

Butts of margin plates and middle line strake of double bottoms 
for half the vessel’s length amidships. 


Butts of vertical keelson plates, rider plates, and foundation plates. 


as 
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MAXIMUM BREADTH 
OF STRAKE FOR 
RULE RIVETING. 


DEPTH (D) OF VESSEL. 


Feet. Inches. 
Notexceeding 20 54 
Above 20 ana_,, 98 24 60 
fies ee. “4 28 66 


72 


e. Butts of deck plates for half the vessel’s length amidships. 
Butts of inner bottom plating for half the vessel’s length amidships. 
Butts of side girders in double bottoms. 
Butts of margin plates and middle line strake of double bottoms at 
ends of vessel. 
Butts of deck plates at ends of vessel. 
Butts of inner bottom plating at ends of double bottoms. 
. Edges of outside plating from keel to upper turn of bilge. 
Joining seams of stringer plates where the stringer is fitted in two 
breadths. 
. Edges of outside plating from upper turn of bilge to strake below 
sheerstrake. 

The edges of sheerstrakes are to be double riveted except 
where the thickness of the side — is above ‘84 of an inch, 
when they are to be treble riveted. 

In vessels exceeding 480 feet in length and where the thickness 
of the side plating is not more than *84 inch, the landing edges 
are to be treble riveted for one-fourth of the vessel’s length in 
the fore and after bodies for a depth of one-third the depth of the 
vessel, the actual position of this treble riveting to depend upon 
the arrangement of shell plating and the special design of the 
vessel, or other equivalent strengthening to be afforded. Vessels 
of from 450 feet to 480 feet in length are to be additionally riveted 
at the before mentioned parts proportionately to their length, or 
to have other equivalent strengthening. Bach case requiring 
this additional riveting of the seams is to be submitted for the 
approval of the Committee. Where the thickness of the side 
plating is above -84 inch, the edges are to be treble riveted for 
four-fifths of the vessel’s length amidships. 

é. Edges of deck plates. 
k. Edges of middle line strake of inner bottom plating. 
u. Edges of inner bottom plating except middle line strake. 
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DIAMETERS OF RUDDER HEADS. TABLE ae, 


| 


SPEED OF VESSEL IN KNOTS PER HOUR. ** 
te wr 10/10 me TS" 19 we Td a 16" 16 os 18" 18 we 90" 20 3S" 
. DIAMETER OF RUDDER HEAD IN INCHES. 
2 me 3S" | 98 3 So. Sepown ea 41 5 
28, 34 3 31 34 38 | 44 | 48 5} 
34 10 31 | 3h 33 ae oo) 5 54 
40, 47 3h 83 4 | 43 | oo. bb | C6 
47, 5D 33 4 | 4) 43 5} be 6} 
a ae mia 4} 5 oe ae ee 
ea ae ee ee ee Bt | OBS ee SS 
7S... PRs 43 43 | 5 5h 6 6} a 
83, 94 7 a ee ee ae a ey eee 
yas ee ee ee eS ee: ee ee ee a ae 
105, 117 5} 5h 6 el aes TE a ittoe eit 
pata. uae 5} aS Be ae 72; | 8h 
130, 144 bi 6 6} 7 73 8 8h 
144, 160 6 64 6k |. FE |. ge fe et 9 
~ 160, as8 6} a ee Sa a eS ee 
Pie 0 FOR ae Bh 6: |) 7 7a | St | oe pL! 
ee, 200. i te WY . | of | 8p Wy Soa eo 
woe. 27 | 8 ae ee See a me 
oe eee ee eee oe Seo Ce eS ee 
246 , 268 Te The TES 8h 83 Gi) hao ee 
7 ee, ne Se a ee Sa aoe 
290, 335 8 So gS |) Ob | 0 )) T0Recrer 
~ 385 , 390 81 9 “OF ol. 10). |] 10k iia 
390, «445 9 | ie: | 10k. 4 i) ieee ee 
445, 505 9 | 10 Ty a a a Rae PE 14 
505 , 570 10 104 11 11} 1b 1 Si aoe 
as ae ae a a ee 12} 134 | 144 | 153 
10 170 ae Ae 33 13 1d | ips eae 
TO 2 “800 || oad ie 123 | 13) 14, | 153 | 163 
800 ,, 890 2. | ty | 13) 44 ee a ae 
g90 , 980 | 123 13 | 133 | 143 154 165 | 173 
~ 980, 1080 13 13} 144 | 153 | 161 | 173 18} 
~ 1080 5 1180 Te ee” aa ae. Tr eas 19 
_1180_,, 1290 | 14 | 14% | 153 | 163 | 173 18} | 193 
1290 , 1400 144 i a ST ae I 18 19 20 


* A is the total rudder area abaft the centre line of the pintles in square feet, and D is the distance in feet 
of its centre of gravity abaft the centre line of the pintles. 


** The diameters of rudder heads of sailing vessels are to be as required for vessels with a speed not exceeding 
10 knots per hour. 
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TABLE 29. 


COUPLINGS of RUDDER HEADS. 


be HORIZONTAL — | vgpwiGAL, COUPLING. | ScARPHED covpLine. + 
METER Tg pour, =| BOLE, | wire ov scanzan. | oe 
Pr ONS ieee NS SRA SS as eh ee | a OE | Rime 
Han, | Gimme [rane | wim et |otmci || atom | asmonom.(- pakensare a | we 
TABLE 22| Gentre of |Cf'mianges| | of Flanges. total. | Rowe | 
inches. inches. | inches. inches. inches. inches. inches. inches. | inches. 
6 Bi | it | 18y | 1g | oO} Oh | Ie oe 
6: | 62 | 1g | 14 | 1g | 153°) in | 6) eine 
a | 6 | ie | 14) | 1h | MO | Uke | 18 | Bl By A 
ac) eet dg it ie saa Ge |) ey eee te, 
7 6: | 1g | 152 | 1g | 17 | 12: | 193 | 6 | 2 | 2b 
7m | 6 | 2 | 16 | 2 | 18 | 123 | 2 | 6 | 2 | 2% 
mo ee Poke | ee os Te a8ee | eee eI) Beles 
7, | 7: | oe | a7 | 2g | 193 | 18k | 212 | 7 | 2 | 28 
§ 7) oe [iB | Bh | ao. | ide | 7 eerie 
ai | 7e | oe | a9 | ag | aug | ts | PA 7) ee 
9 Si boa |i 90, peek | Be | Tete | Boe, Tae ee 
on | 8h. 1 oe |) Bier (ay) BBE | eR. eb 7 ene 
10 9 | 23 | 92, | 28 Yas | am | 28 |7 12 | 2% 
103 | 93 | 2% | 233 | 2% | 26: | 183 | 29 | 8 2 | 21 
te a A ee ee ee ee 
14 | 103 | 34 | 26 | 34 | 282 | 203 | 82 | 8 | 2 | 3b 
i | tor |ooe or ese, 86 | ae er er ey 
ih.) i) | Be. Be eth Sis 343 f 9 | 3 | 3 
ig. | We) oy | Bo -| Bh) S2E-) RP Bee) OCs ee 
13, | 123 | 38 | 30 | 3g | 383 | 27 | 874 | 9 | 3 | 33 
ia | aap | be | Bip | 33 | 88 | 28 | s9 | 9 | 8 | 8 
144 | 13 | 3¢ | 323 | 35 | 86, | 29 | 40 | 9 | 8 3 
is | tgp | 4.1 Bee] 4 | Sve) 80 4 BL y | a ere 


# The diameter of bolts in horizontal couplings is to be measured at the coupling surfaces. 


** The diameter of bolts in vertical and scarphed couplings is to be the minimum diameter clear of 
the screw threads, and the diameter at bottom of threads is not to be less than ths that given in the Table. 


} The thickness of the tip of the palms of scarphed couplings is to be ‘13 of the diameter of the head, 
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RUDDERS. TABLE 24, 


(See Continuation.) 


DOUBLE PLATE RUDDERS. ) SINGLE PLATE RUDDERS. 
Teer Arm at each Pintle Keyed to Mainplece. 
ot Diameter Beno Diamste = 
Rudder oe Section Minimum of = Section of 
Head Thickness Rivets 
as per Pintles. - - eeera of Fadia. aH ap Dershiend ae Deve ang) | MAREUM | rhickness 
Table 22. Mainpiece of Bow meters piece at Heel Thickness asa Thickness Distance 
at Heel. eee ( |) Se et (if rectangular). of Arm poe ot Arm "centre, eh 
Foe) sabiaccrrs, at Mainpiece. | piece.| at Point. | °f Arms. 
inches. inches. ( NS wae Se soles 4 inches ' inches. inches. tana ited inches. inohes. inches. 
23 fp | Bde | 8-4 | 04 4 | 21.2 x 2 1} | 2ix | 45 | -74 
3 2 2x2 |2-x % | -24 oy ee Ara | 1g | 2bx g| 45 | 74 
31 2 24x2 | 2ix 4 | 24 aS) 22 12x BE g| 24x | 46 | -76 
34 2 EX2 || 23ge | 26 | | 28] 2ax oe 1, | 22x | 46 | -76 
33 t 24x21) | 2x 4% | -26 18 | 2x38 “1g | 28x 2 | 47. | -78 
4 } 23x21 | 2ix1 | 26 | 3 | 38 | 28x 3 13 |8'x £| 48 | -80 
4} n 23x24 | 2x1 | 26 | 2 | 8h] 23x 33 418.x £| 49 | 80 
43 3 3 x28 | 21x12 | -28 3 i] 3 x 33 2 |8tx £|°50 | 82. 
3 3 34x28 | 23x11 | 28 | 2 | 317 3ix 38 2 |8ix F| 51 | 84 
5 3 34x38 | 28x15 | 28) £7 33 [°31x 4 4 | 3kx1 | 52 | 86 
54 8 Se oo i a ee ie Ge Gaal ET ca 23 | 34x1 | 53 | 88 
} a 4 x3 | 23x13 | 30 i }/ 4x4 3 | 388x1 | 54 | -90 
53 3 44x3 |3 x13| 30 | ¢£ 1] 41x 4 §|82x1/| 54 90 
6 3 4ix8 13x12 | -30 % | 4] &x 4 3/4 x1 | 55 92 
1 31 42x31 /3 x1} | 30 | 4 | 48] 43x 43 23|4tx1 | 56 | 94 
63 34 5 x3i13 x1s/} -32 5 471 5x 4 24 | 44x1 57 94 
63 34 54x34 | 83x1g | 32 | 7. 5 [ dbx 4 23 | 43x1 | 58 | -96 
i 34 54x33 381x121] 32 | ¢ | 5ix 43 2315 x1 | 59 98 
3 33 6 x3h | 34x12) 34 | | 4] 6x 4& 25 | 53x1 | 60 | 1-00 
1 33 64x33 | 3Ex1i | -34 7 | 54] 61x 48 28 /54x1 | 61 | 1:00 
3 32 | 64x33 | 83x14 | 34° | £ | 53| 6hx 5 8 |58x1 | 61 | 1:00 
8 4 Obxd | BEX? | 336-2 -T- | 6] 6h bt 2316 x1 | 62 | 1-02 
8 x | 6x44 /4 x2 | 36 | 1 | 63] 63x 5g 3 | 6tx1h |] 63 | 1-04 
9 45 | 7 x4h]4 x2h | 38 [#1 117i x @ 3 | 6kx1k| 63 | 1-04 
94 F 74x43 | 41x21 | -38 1 +]. 7ix 62 31 | 63x14 | 64 | 1-06 
10 5 8 x5 | 44x21 | 40 | 1 k] 8 x 63 31 | 7 x14 | 65 | 1-08 
10} 5} 84x53 | 44x21 | -40 | 1 8 1 8 3a | 7Ex1h | 66 | 110 
11 54 4x5 | 44x28 | -42 | 1 1] 84x: 72 34 | 7x14 | 67 [1:10 
11} 53 82x 5% | 49x23 | «42 | 1 83 | 83x 73 33 | 74x14 | 68 | 1:12 
12 | 6 | 9 x6 | 43x2e/-44 [1 9 | 91x 73 83 | 72x1h | 69 | 112 
viaekee 6i | 93x61 |5-x23/ -46 | 12 | 93] 98x 8 + | 33 | 72x13 | 70 | 1-14 
IS | 63 | 10 x6}/5 x23] -48 | 13 | 98710 x 8 | 33} 8 x1) 71 | 114 
_ 138) | 63 =| 103x631} 5 x25] 50 | 1k [103] 103x 83 a | 8 x1y | 72 | 116 
6} | 11 x6}|/5 x28] 50 | 12 [103] 103x 91 33 | 8x14 | 73 | 1:16 
7 ‘| 113x63/5 x2} “HR 11}x 94 " /8kx 1k 
7 ‘114x63 1}xl1 81x11} 
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RUDDERS. 


SINGLE PLATE RUDDERS. 


Arms at and between Rudder Pintles. 


Diameter of 
Rivets spaced 
4} diameters 
apart 
centre to 
centre. 


(e) 


inches. 


A — 


| 


_— 


| 


| ee 


| 
| 
| 


Wt 
| 


Re RS 


RO| W 


| 
C0| C0| co 


Ww) 
Co 


CD) | Col | Cole 


| 


Keyed to Mainpiece. Forged to Mainpiece. 
Depth and oy (ek ba Shears 
Thickness of Arm a a he, 
of Arms at round With | With 
Mainpiece. Mainptece. amp jams 
fiiian inches. Tha. inches. - 
oxi | ul ds | 4 | ax 3 
C 4 A 2 8 2 2 4 
ce a a3) 5 a a ae 
3h 2 Sik ol tee ob le ab ee ed 
3, | 2 | S4xie | a | 5 | 4 | 2x & 
3: a | 8xle | a | 5 | 43 | 2x 3 
2 | 4 xit | 1g | 5k | 45° “2x 4 
2 4yxig | 1g | 53 | 4) 28x F 
22 | 44x2 ig | 54 | 43 | 28x 4 
a | 4gx2e | ib | by | 4 | 2x 4 
3 5 x2t 4 53 43 3 xl 
54 3 5 x2k | 1h | 5b | 44 | 3 x1 
Bh 3 Bieot | ape) oe 
5s 3 dy et ae a 
6 3 TOT) ie ee ee ee: 3 
i: St bexag | 1g | 6 | 5 8h 
6} 5 es Se) ee 
63 33 6x28 | if [8 eb. oe 
ae re ae 6 x2t | 2 6 5 4 x1 
71 im 6 x23 2 6 5 4 x1 
74 3 Fee eee: 4 
74 _6EX8 2 | 6 | 5 ay 
8 Cea: 
83 64x38) | 2: | 6 | 53 | & 
) ~Gx3h | Ob |. 64 | BR | 43 
64x3% | 23 | 64 | 5k | 44x] 
6kx4e | 2% | 62 | 53 | 4¢xh 
64x4) | § on a oe ee 
6x4g | 34 | 7 6 | 43> 
63x44 | 31 | 7 | 6 4! 
7 x48 | 33 7 6 5 
74x43 | 34 | 7 Gg 
eve Be Sere es 
7ax5 | 38 | 7h | 6h | 
8 x5, | 38 | 7h | 6k |_ 
8rx5t | 3f | 72 | 6h | 
8ix5g | 32 | 7} | 6 


do | 
| 


0 | 


| DO| d 
Jo) 


| D 


pee] | | RE Rt 


Colm | aol | Colm | Gol | GO} | Go| | Col | Gol | 


TABLET OM. 


(Concluded.) 


(a) The figures in this 


column to be the fore and 
aft dimensions. 


«») The figures in this 


column to be the athwart- 
ship dimensions. 


(e) Fillets to arms forged 


or cast on the mainpiece not 
to have a less radius than 
one-fifth of the distance 
between the arms. 


(a) Radius of fillets to 
be equal to half the distance 
between the arms. 


(e) Where the width of 
arms exceeds four and a half 
inches reeled riveting is to be 


adopted. 


(4) The pintles of double 
plate rudders are to be spaced 
as required for single plate 
rudders having an arm ab 


each pintle. 


Luoyb’s REGISTER OF 


SHIPPING, 
71, FeNCHURCH Sree, 
LonDON.— 
17th June, 1909. 
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STEERING CHAINS, RODS, QUADRANTS, and TILLERS. TABLE 25. 


Disinetve pia- | Dia- nea ee FORGED IRON QUADRANTS AND TILLERS. OAST STEEL QUADRANT TILLERS. = 
lofRudder] Radius = is QUADRANT. Sizes of Arms at two Diameters of Rudder head from Centre of Rudder. head, (vb) 
Sa oe Chains. Rods. lel | . = Tie a) Tae eal ; ae rae el : | | 
ante ag) Tmt (a) | (a) | vevtn.|,O2t8!2e | one arm. | TWO ARMS. Tua _| FOUR ARMS. | TWO ARMS, TWO ARMS. Kono ARMS. | 
| | } = | 
inches. [feet. inches, hahinn, | taco, inches.| inches. | inches. inches. | inches. inches. |inches. inches.|inches. inches.|| | 
231210] 4 | 3 | 23 4| 3}x1h 1 : ) 
3 (3 Oe [3738 | oy 8x2 | 
DE OR a Se) es Se) ee ee ae as | 
oF 3 2 er ; Ye 3h 64 34 x 23 insole 
3$13 2] ve) vel 3$| 62] 4 x28 
41/3 44/3 |%]4 4] 44x23 
£13 4] ve) te] 4) 7 | 45x23 ; it a 
4713 6} vs) ye] 43) 8 | 5 x25) 3Ex2F] peated ish | 
Es 3 6 3 x té | = i as oF i 54 X25 4 X24 — — \B. aa | +0" inches. inches. | inches, inches. 
5 [3 8] & | te] 5 | 9 | bx3 | 4Exay oes eee ry 
bE 1/3 8] HI Hy SET }] 53x3 | 44x23 | 61x11 | 
93] 3 10] 2 | re} 53) 9F | 6 x3E | 4¢x2) | ER) RE ae ss 
$1810] ¢ | $8) 53) 10] 6x32) 5 x2e) eX Ty 
6 [4 O| tel | 6 | 10g | 6Ex3E | 5Ex23 | 7 xig 
bys OF & |tve| GF) 11 | 6x33 | 53x29 = Fis a ate x18 
6) 14 2] & jive] GE) 112] 7 x33) 5bx3 ; | ies 74x13 
~— 6¢ 4 21 lly) 63| 12 | 7Ex3e | 53x3 | | 74x18 
7 |4 4\|1 (1) [7 [ae] 7x4 | 6 xt RL ee 8 xii 
m(4 4|1 |i Palis | 74x] 6 x3 | 8ixizt | 2 axle Pe G 
74 | 4 6 [ive | 1| 73/138] 8 x4h | GLx3e 8ix1i| 2 Sita 
73 [4 6]1s [18 | 73) 14 | 8ix4h| 61x33 ~ 8Fx1e | 2 83 x2 a 
8 {4 841s (1g [8 | 4b] 82x48 | 6ix4 | 58 x3t | 0 xe | oF Oke eas 
85] 5 0 {1/13 | 83/15: | 9 x5 | 7 x4 | 6 x33 9x1 | 2) | 9kx2h | 8ExiIZ 
9 [5 4]1) |1T%] 9 | 161) 93x5t| 7ix4t | 6Ex33| 10 xin | 20 x ee ea 
oR [5 81s IH] 95/17 [40 xbs 8 x4h 7 x4 10hx2 | 24 | 10}x2} | 9x2 
10 [6 0|1,4/13 [TO [is |10yx6 | 8}x4} | 7hx4 | 7 x8}) 11 x2i)| 23 | 11 x28)10 x2t 
oy {6 4/14 (1 10s) 19 [11 x6} ] 9 x43] 8 x4 | 7}xB83/ 11px2) | 2% | 11}x2 | 10} x24 
IT [6 8/14 {18/11 | 19 | 11}x6s | 9x5 | 8}x43| 7¢x4 | 12 x22) 3 | 12 x8 | 11 x2 
Tig] 7 44g (2 [113/203 [12 x7 [10 x5} | 8x5 | 8 x4}| 12}x2h | 3 | 12hx3h | 1lix2h 
12 [8 011g (2 [12 | 213 | 12373 | 10yx5i | 9 x5 | 8hx4}/ 13 x25) 3) | 13 xB3b/ 12 x23 
12} {8 0 | —| —|12}| 223/13 x74 | 11 x5} | 95x5 | 83x43] 132x292 | 84 | 135x34 | 12x28 
3 [8 0[—|—[18 [931 | 13tx72 | 11Ex5$ [10 x5 | 9 x4j| 14 x92) 33 | 14 x3) 113 x2e 
133 | 8 Of- — [133] 244 [14 x8 | 113x6 /10 x5i| 9 x43) 143x383 | 33 | 144x338 | 13Ex3 | 
(14/8 0|—|—]14 (25) | 14yx8 | 12 x6 |10}x51| 9}x43| 15 x3 | 38 | 15 x3i/ 14 x3 
14y] 8 0 | — | — 143/261 [15 x83 | 121x 6} |104x5}| 93x5 | 153x384 | 15}x4 | 14}x3l 
15 |8 Of —|—]15 [27 |15}x83 | 123x6} 11 x53/10 x5 | 16 x31, 4 | 16 x4 | 15 xl 
(a) Where the radius of quadrant or length of tiller adopted, (6) The sizes of arms at ends may be reduced to three-fourths of 
differs from that given in the Table, the diameter of steering chain is the dimensions given in the Table, and where a quadrant tiller is 
to be calculated from the following formula :— not keyed to the rudder head, the arms of the same may be of 
DF these reduced dimensions throughout their lengths. 
i=38, / R 3 The diameters at the centre of the chain of leading block sheaves 
j — are not to be less than sixteen times that of the steering chains 
where d=diameter of chain in inches ; and the pins of the sheaves are to be not less than twice the 
D=diameter of rudder head in inches according to Table for diameter of the chains. 
rudder heads. 
R=radius of quadrant or length of tiller at centre of the chain : 
in inches, Luoyp’s REGISTER OF SHIppina, Lowpon.—17/h June, 1909, 


The steering rods to be one-fourth larger in diameter than the chain, or 
of the corresponding diameter given in the Table for the chain required. 
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MASTS and BOWSPRITS of SAILING VESSELS TABLE 26 
and FULL-RIGGED STEAM VESSELS. 


IRON AND STEEL MASTS. 


ey Bice PARTNERS. HEEL. HOUNDS. HEAD. Sinev of Angle Barada 4 CHEEKS. ~ 
a | Thickness. | ; | Thickness. | ; | Thickness. j ee i Lihowh g Rises of Rugis Bax: 
Footnote.) z tron! | gtaek: A trom. || Steak, A ae oe A Iron. | Steel. Iron. Steel. Irn. ie. Iron. Steel. 
ye oath m en sc ins. | ins.| ins. | ins. | ins.) ims. | ins, | ins | ims, | ins ins. ins, ins. | ins ins, e ins. 
48/16) 8, | s% (13 | ws | so /133| ts | Po | 11 | oe | ae ve Vels'od X 24 X 1/34 X 23 X go 
x | 5117) 8 | fo (18) vt | afo (4 | ate | ato | Wd ate | fo) e Fes BxB x 31x38 % do 
§ |/54118| vs | ato (14 | ats | afo (15 | ats | ato | 12 | ate | fo | + vee bial BEX3 X1%/34X3 Xx sho 
se |(5719) 38 | sty 115 | vs | of 158] a’ | vfs | 123) vs | oo = in Pelt X3 Xie x3 xX oh 
= ( (60120) 48, | sf (16 | a's | a°o [LOS a | sf | 133) a | | + ve tasted x3 xqe4 xB Xa 
§ /[63(21) 36 | ato (L63| she | fo (174| as | fo | 14 fats | se me we tele x8 xqe4 xB xah 
* |(6622| 38, | so 17 | ae | sto (183) a’ | ato | 148) ae | of a we felso4dx3 xyel4bx3 x sh 
S 69/23 vs | go |18 | as | oo [19 | as | ao | 153) we | oo tee eee Tejzo4s X3 x re: 5X3 X 2 
72/24) 6. | t. (19 | 5, | of; 20 | a5 | 28 | 16 | ws | af re vee Sl24EX8 Xqy4EXB x ae 
75)25) ste | fy (1938! 385 | so (21.| a8 | so | 163] 3 | a ee ‘3 yei85 x3 x15 x3 xX 
E | 178126) te] sf; 120 | a8 | go (204! a& | vo | 17H 3s | oo Zt » ld X83 x15 xB xd 
1181197) 8 | sf (21 | oe | fo 22H oe | | 18 | ae la | we SBS xBEX yl xBbx he 
© } (84/28 ys | Po 22 [ak | ao 23 | a's | afo | 184) ys | vo |BEXBX re |BEXBX so HIS XBEXG X3bx I 
& 87/29 ts | #0 [223] 5 | vo (24 | as | zo | 193] i | as |4 X3Xr15 4 X3X si 1812003 X4 X TQ x4 Xd 
= ||90)30| 48 | o% [23 | ve | sf [25 | ae | sfs | 20 | ae | vo [4 X38X 5/4 X3X ate x4 xTBI6 x4 x hi 
3/9831] a | 88 PA | xfs | vo 26 its | a's | 208) ao | wo |4EXBx ahs |4bx3x sho 1h 996 x4 x 496 x4 XH 
B | 96i32] @, | 42 125 | a | wf (263 oe | a | 21 | ae | oo [5 XB3Xa/5 x3x PF ZIG x4 x196 x4 xd} 


HEEL, , ; i ; at 
= =p. = Sizes of Angle Bar, 


; Sizes of Angle Bar, 
Th’kn’ss 


LENGTH 


alata 


LENGTH 
OUTSIDE 
BED. 


Irn.| Stl. ! d . stl Iron. 


. : a . . . } 
S.| ims. ius. ‘ . fins.) ins. L ‘ . rar ins, ins, 


$124 x 2 x 1623 f,1 2 CIE ned $8 7032 X3 x 34 1x3 X ao 


fo 2S X2_ x so/2h > Rai 16) 16|2 y\1'8|20 20 


3 x2 aa mt o25| 23 lyfalss! 6 Jot X33Xqe4 x3) X o% 
\- Sn a pedir) f ie - 
ea 613 x2 x ae) 2 | | 8.1, Bap 6 Fold X3dX Welk x3} X a 
ela'od x24 aed x 24 X o8) 25 | | 8sts2o| 25 | sats! Yelfoidd x Bb x sy x3 x Bo 


|p £53 x3 X 3 X38 Xso 6 | 3134} Pls) TteleSy| 2141 s8s|e%o/43 x 33 X 15/4) x 34 x 


20 243 xl y Slat i} § Jo 3} x3 XY \o3 x3 X a 27 ao 1'6|3°o ‘re s Jp x34 X ghd} x31 x 


FOOTNOTE.—The length for regulating the scantlings of the mast to be taken, in all cases, from the cap to the top of the keelson. 
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RULES FOR THE CONSTRUCTION OF IRON AND STEEL MASTS, 
BOWSPRITS, AND YARDS. 
(Tables 26 and 27.) 


1. If Iron be used in the construction of masts, bowsprits, and yards, it is to be of good malleable quality quite free from surface or 
other defects, and to stand a tensile strain of 20 tons to the square inch and the following bending tests when cold without fracture: — 


‘To BEND COLD THROUGH 2. The plates to be bent over a slab, the corner of which should be rounded with a radius 
sintered AN ANGLE OF of half an inch. 
OF PLATES | _ 3. Lf Steel be adopted it is to be of the quality required for ship plates and subjected to 
With the Across the 


the same tests. . 


Grain. Grain. 
4, Lower Masts.—The plating to be of the thickness, and the plates arranged as in the 
9 925° go Table. Theseams to be double riveted ; in masts not exceeding 84 feet in length, the edges may 
16 be single riveted provided angle bars be fitted to the satisfaction of the Committee. The 
A 80° 11° butts below the mast partners in masts, and those inside the wedging of bowsprits, might be 


double riveted, the remainder should be treble riveted. 


16 37° 13° 


5. The buttstraps in all cases should be 7, of an inch thicker than the plates they connect 


‘6 Aye 15° in iron masts; in steel masts the buttstraps should be 4, of an inch thicker than the plates in 
double riveted butts and 2, thicker in treble riveted butts. The buttstraps would be better to 

Ys bor AW id be fitted on the outside of the masts and bowsprit. 

vs 65° 202 6. The mast and bowsprit plates should be doubled all round in way of the wedging, or 
otherwise efficiently strengthened ; where masts are wedged at the lower deck, the doubling 

na 70° 25° should extend from below the lower deck to above the upper deck. 


7. The heels of all masts and their steps should be efficiently strengthened. The cheeks 
of masts should be stiffened by angles or cope iron on their foremost edges; or by some other approved plan, 


8. Where two plates in the round are adopted instead of three the iron is to be of such superior quality as to admit of its being 
bent to the required form, without being unduly heated and without fracture, and in all such cases the masts should be additionally 
stiffened by 3 angles as provided for in the Tables. 


9. All masts of above 84 feet in length, to be fitted with angles properly shifted and extending the whole length of the mast. 
If the plates be arranged as described in the Tables, there should be an angle bar fitted to each plate in the round, of the size given 
in the Table. 


10. All bowsprits exceeding 28 inches in diameter should have a vertical diaphragm plate extending from within the wedging 
to the gammoning, connected by continuous single angle bars to the upper and lower parts of the bowsprit, and two additional angle 
bars of the size given in the Table; and bowsprits 28 inches in diameter and under, to have an angle bar at the centre of each plate 
extending the whole length of the bowsprit. 


11. The diameter of the lower masts at the cap to be in no case less than that of the topmast at this place, or of the lower 
topsail yard. 
12. The attention of the Surveyors is to be specially directed to the fittings connected with the masts and rigging, in order to 


ensure the workmanship, material, and sizes of the same being efficient. 


13. The mizenmasts for barques may be reduced one-fifth in diameter from that given in the Table, and the plating to be not less 
than the thickness corresponding to the diameters. 


14. Where a Steamer is intended to be fitted with masts or a bowsprit for auxiliary purposes, they may be one-eighth less in 
diameter than prescribed by Table; and when a mast of a steamer is to carry fore and aft sail only, the diameter may be one-fifth 
less than given in the Table. The seams of these masts may be single riveted. 


15. When pole masts are fitted, the length of the lower mast, in determining the diameter and thickness of plating, should be 
taken from the heel to the cap band, so as to include the head, as in an ordinary mast; and in sailing vessels these masts to be 
additionally strengthened by angles from below the lower yard to the topmast cap, or compensating strength furnished. The cheek 
plates in pole masts may be of the same thickness as the mast plates at the hounds. 


16. The eye-bolts, hoops, cleats and bands, are to be of the best description of wrought iron, 


17. Any deviations from these Rules and Tables must be submitted for the consideration of the Committee, 


Luoyp’s Recister or Surpprnc, Lonpon.—Jlth May, 1911, 
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TABLE 2 7 . 


YARDS and TOPMASTS of SAILING VESSELS and FULL-RIGGED STEAM VESSELS. 


YARDS. TOPMASTS. 


Lower Part 


Centre. 


First Quarter. 


Thickness. 


Thickness. 


Second Quarter. 


Third Quarter. 


Ends at Cleats. 


Thickness. 


| 


Thickness. 


Thickness. 


of Head. 


Thickness, 


Thickness. 


Head. 


Thickness. 


. | Steel. 


Diameter. 
Diameter. 


Diameter. 


Steel. Iron. | Steel. Iron, | Steel. Iron. | Steel. Iron. | Steel. Iron, | Steel. Tron, | Steel. 


Diameter. 

| Diameter. 
Diameter. | 
Diameter. 


Ins. . Ins. | Ins. 


ve 


Ins. Ins. 


3 
16 


Ins. 


J 
i=] 
= 


Ins. 


3 
16 


iad 
i=] 
a 


~~] 
| obs 2 
ale 


OF 


| Ins. 


3 
T6 


OF 
mE 


3 
16 


uo 
_ 
eS) 
ie} 
tor 


ples 


3. 
16 


AN 
~ 


00 


3 
16 


The diameter of the topmasts at the lower cap, sheave hole, and topmast 
cap, to be in no case less than that of the yards at these places. 

Lower Yards.—The plating should be of the thickness given in the Table. 
The seams of yards may be single riveted ; their butts should be treble rivete:l, 
and connected by being overlapped, or by efficient butt straps. The plates 
should be doubled at the centre, and the doubling plates should extend beyond 
the truss hoops. 

Where iron or steel masts and yards are to be constructed otherwise 
than in accordance with the Tables, plans and particulars of the same must be 
submitted for the approval of the Committee. 

Where Steamers are intended to be fitted with topmasts for auxiliary 

purposes, they might be one-eighth less in diameter than prescribed by Table. 


Topmasts.—The plating should be of the thickness given in the Table. 
The seams of topmasts may be single riveted; the butts should be treble 
riveted, and their straps 7}; of an inch thicker in iron topmasts, and ;4 thicker 


in steel than the plates they connect. There should be doubling plates in 
the way of the lower mast cap. Topmasts should be efficiently strengthened 
in the way of the fid holes, and in the way of sheave holes where such are cut, 
by the doubling plates, iron hoops, or by other approved methods. 

Topmasts above 38 feet in length and not exceeding 46 feet, to have two 
stiffening angles 3” x 23” x7" fitted as nearly as practicable at the fore and 
after parts of the mast. 

Where the length is above 46 feet and not exceeding 66 feet, the angles 


to be 34’ x34" x+%". 
When the length of the topmasts exceeds 46 feet, efficient cheek plates are 


to be fitted to the same. 
Lioyp’s Recister or Surpprne, Lonpon.—11th May, 1911. 
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SIZES and TESTS for the STEEL WIRE STANDING RIGGING, &c., TABLE 28 
of SAILING SHIPS. 


(See Continuation.) 


Tons. Tons. pee. Tons. Tons. Tons. Tons. 
REGISTER TONNAGE UNDER DECK. 3000 : 2600 2300, 2 2000 eel 1800 | 1600 ; 1400 
| and 3500 | and "3000 ng |@ "2600 ing |and notexceeding | and notexceeding ““{800 800 n, 
ee | wn 24200, | 21900, 20000, 18400, (17000, (15800, 4200, 
. 720 24200 | 21900 ‘| 20000 | 18400 | 17000 15600 
No. inonen | NO inches | No yeeten | NO gnohes | No. inches, | NO  inchea, | ¥ inghes. 
Fore & Marin Shrouds... re — a (6 53/6 5416 5 |6 44/6 48/6 44/6 43 
Z ———__—_—_———_|and 2 cap——land 2 cap and cap and cap ———|and cap and cap and cap 
a », Chain plates... wnt fe nis 22 23 24 23 21 24 2 
», Dead-eyes sd mae Rs =: — — — = 12x7| 113x 6}; 11x6 
+ », Lanyards (hemp) ro big “a — — _— — 6 53 3 
Ri ° . ie 3 
: 5 igging faa arias at paca 21 21 9 li ly 13 13 
B » Rigging Screws, Diameter of Pins... 2 1} 13 13 1% 14 1} 
a », Lopmast backstays +3 53/3 5413 5 |3 44)/3 44/3 4/3 4 
oa »  Top-gallant backstays ... 2 44/12 44/2 32/2 33 2 33/2 381)2 8 
eS ,, Lower stays 2. 53)2 -64)2 5 |2 4412 48/2 44,2 4 
a » Topmast stays ... (2 53/2 65312 56 |2 441;2 4812 44)2 4) 
> » Lop-gallant stays 41 41 ar 33 34 31 3 
Mizen Shrouds ... 5 1 $15 44 44;5 4/15 3215 3} 
and cap———|and cap and cap ———j\and cap and cap and cap and cap —— 
»  Lopmast backstays 3 44,3 4 41/3 4) 4/3 382|3 33 
»  Top-gallant backstays ... 2 34/2 3112 3 |2 25)2 22|2 2312 23 
», Lower stays" 2 4512 48|2 41/2 4t | 24/;2 32/2 33 
»  Topmast stays ... 2 AL 2,48 |2 4412 4412.4 |2 .32,)-2 -33 
»  Top-gallant stays 31 31 | 24 23 24 2} 
Borsstay Bar Ee 4} 41 4 3t 32 33 34 
bE icaia 618i. 8 |. 208. 31 et ee: Qu 23 23 21 
tne isi sik fas sie ‘ds 215 215 2 1} 114 143 1¥ 
Bowsprit Shrouds (Chain)... on oo wf 2 It) 2 1f/2 Lyi 2 T2112 142 «| 
STEEL WIRE STANDING RIGGING. 
| | l 
Size (inches) ... Loe | OF | 52/15 | 42 | 48 | 45 | 41 | 48/41) 41 | 4 | 32 | 328 | 3g | 32 | 3g | 3h 
Breaking Test (tons) ... ...| 58 | 53 | 48 | 44 | 42 | 40 | 38 | 36 | 34 | 32 | 30 | 28 | 26 | 24 | 22 | 20}; 19 
Size (inches) ...  ... | 82. | 8. | 2¢ | 22 | 2g | 22) 2g | 22] 22] 2) 1g] 18] 18] 14] le | 13 
re aoa 4 
Breaking Test (tons) ... .»| 173 16 | 143) 18 | 12 | 11/10} 9| 8| 7| 6| 53 5| 4| 8H 8 
| 
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= E STANDING RIGGING, &c., 
SIZES and TESTS for the STEEL WIRE STANDIN Cc TABLE 28. 
of SAILING SHIPS. 


(Concluded.) 


Tons. Tons. Tons. | Tons. Tons. Tons. Tons, Tons. 
Above Above Above Above Above Above Above Above 
REGISTER TONNAGE UNDER DECK. 1200 1000 800 700 600 500 400 300 
and not exceeding |andnotexceeding| and not exceeding |andnot exceeding|and not exceeding |and not exceeding and notexceeding and notexceeding] 
1400 1200 1000 800 700 600 500 400 
= f am rs is . ion Above Above Above Above Above 7 Above Above Above 
0 0 00 100 6 4900 
LONGITUDINAL NUMBER. sctptoaad fee aes og aad con ee cs satis 5 On ed ested 
14200 12800 11400 10000 9000 8000 7100 6200 
No Bier No. pape No Bal No. ae No ae No Pars No. Flos 
Fore & Mary Shrouds... ee oa tO» 4216, 4 | boy 82 )55:85 10 E16 4 28 
8 4 2 4 4 
and cap and cap and cap and cap and cap | 
is ,, Chain Plates... rs wa 1Z 1t 1} 1} B 13 i 
e ,, Dead-eyes ey ae | 10}x6| 10x6) 93x53} 9x53) 85x5| 8x5 74 x4h 
ie ,, Lanyards (hemp) ead ef 51 5 43 4) +! f 33 
Rigging Screws, Diameter at : 
5 5 1 1 3 1 1 
” ” bottom of thread 1y 18 ly ly 8 ly 1k 
bs , Rigging Screws, Diameter of Pins 13 13 13 13 1i 1} 1 
' ,, Topmast backstays  ... {3 44/3°4.|2 8812 8312 8212 3) 2 23 
. , Top-gallant backstays ... sot 2 BEV S BE) 2 By 23 4 at 2 
ée ., Lower stayS «+. Th See Dee ee cee ae eet eee 
FA ,, Topmast stays ... aa ied Bo 4B Bead: | 2 Se aie i 3 23 
i, ,, Top-gallant stays owe sae 23 23 23 23 4 2h 2 
Mizen Shrouds ... ses a re wi 5° S215 8 |5. 2615 28) 4 28)4 2813 28 
and cap 
,  Topmast backstays  ... sine 13 3113 8 |2 226|2 23|)2 23 24 23 
,  Top-gallant backstays ... eae sie eee 2 1Z 12 13 13 3 
, Lower stays... oe ide wie pobl 2 8 25 2} 23 23 23 
,  Topmast stays ... i des wen) EOE 3 24 23 23 2k 23 
,  Top-gallant stays ers ae ee 24 2 1% 13 13 1} 13 
Borstay Bar... se one a kis 31 3 24 21 2 2 2 
0 SRA aes ae wan ee oe 2} 24 1g 1% 1} 3 li 
aes, ena Oe Me OT TS ee eee oes ae 
Bowsprrir Shrouds (Chain)... aad ee £12 482 a R a te 15 § 


1.—The above requirements are intended to apply to vessels in which the dimensions of the masts and yards are such as would not be 
deemed unusual for vessels of the respective tonnages; where these dimensions are extreme, or in other exceptional cases where deviations from 
the above sizes are required, rigging plans showing the sizes and arrangements of the several parts should be submitted for the approval 
of the Committee. 

2.—Where four masts are adopted instead of three, the tonnage of the vessel may be reduced one-fifth, and where five masts are adopted, 
one fourth, in obtaining the sizes of Rigging, &c., from the above table. : 

3.—Where pole masts are adopted in vessels requiring one cap shroud only, an additional cap shroud is to be fitted, when the number 
of lower shrouds may be correspondingly reduced. 

4,—Where double top-gallant yards are to be adopted, a topmast cap backstay should be fitted in addition. 

5.—The steel wire ropes to be guaranteed to withstand the breaking stress given in the Table, and no hemp is to be used in the strands, 
a hemp core only to be fitted. 

6.—A short length of each of the wires composing the rigging will be required, after being galvanized, to withstand a tensile stress 
equivalent to that set forth in the Table, and the aggregate strength of the wires must not be less than 10 per cent. in excess of that stress. 

7.—Each wire will be required to be capable of being twisted around itself not less than eight times, and of being untwisted and 
straightened without breaking. 

3,—Where it is propased to adopt iron wire rigging the sizes proposed and the guaranteed tests should be submitted for the consideration 
of the Committee. 


Lioyp’s Register oF SHipprne, Lonpox,—I1th May, 1911, 
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ANCHOR CRANES. 


The dimensions of the principal parts of ANCHOR 
CRANES to be in accordance with the following 


Table :— 
WEIGHT OF SPREAD OF CRANE IN FEET. 
ANCHOR . 
INCLUDING a =< 
STOCK. & 4.ifo 11 i. | 18 4 | ww 
SS ee eet ee en ee Oe Mec) ee 
Cwts. DIAMETER OF MAIN POST AT DECK IN INCHES. 
ee " 64 6s ae ae J 
25 61 SS ee ee! | 7} 8 
30 ag + | ts a Ee 8 } 
35 74 5 eee ed ee 8 81 2 
40 73 Swe a: ak a! 
48 8 4 8: | 8! | 9 94 3 
eo a0 8} 3 8} 9 91 93 93 
See ea an a Fa 9- | oF | 93. | 10 
ee 6G 9 = 83 9 Gee (gee a) ge he 1p 10} 


CORRESPONDING DIMENSIONS OF MAIN POST, TIE RODS AND JIBS. 


Diameter of Main Post at deck| 6 6 7 |7/8 | 81/9 | 93 ho 104 
Tie Rod... ee eee] 18 | 12 | 2 | 22 | 23 | 2g | Op | 28 | 22 | oF 
Jib (Diameter at middle) ...] 3 3 | 33 | 33) 4 | 42) 43] 48) 5 | 52 


If two Tie rods are fitted, the diameter of each to be $th that of the single rod required. 


BOATS’ DAVITS. 


In the cases of boats and davits of ordinary proportions the diameter d of the 
davit in inches must be obtained by using the formula— 


af eats) t 
So G ; i 


where IL, B and D are the length, breadth and depth respectively of the boat, 
H is the height of the davit above its uppermost point of support, and S isthe | 
spread of the davit ; each of these dimensions being in feet. i 

The value of the constant term C is to be as follows :— — 


1. When the davit is to be of wrought iron and of sufficient strength 
to carry the boat, and its equipment and a sufficient number of men to 
launch it the value of C is to be 144. 

2. When the davit referred to in (1) is to be of wrought ingot steel of from 28 to 32 tons 
per square inch tensile strength the value of C is to be 174. 

3. When the davit is to be of wrought iron and of sufficient strength to safely lower the 
boat fully equipped and carrying the maximum number of persons for which it is intended, the 
value of C is to be 82. 

4. When the davit referred to in (3) is to be of wrought ingot steel of from 28 to 32 tons 
per square inch tensile strength the value of © is to be 99. 


Luoyp’s Register or Surprine, LoNpoN.—11th December, 1918. 


TABLE 29. 


Boat and anchor davits made 
of approved weldless rolled or drawn 
steel tubes will be admitted, pro- 
vided the scantlings be as required 
by the following table of equivalent 
sizes and that the steel of which the 
davits are made has a_ tensile 
strength of not less than 35 tons 
per square inch with an elongation 
of not less than 10 per cent. in a 
length of 8 inches. The davits are 
to have solid heels and are to be 
efficiently strengthened in way of the 
heads and deck supports. 


TABLE OF EQUIVALENT 
SIZES. | 


Diameter at deck of Diameter and thick- 
solid wrought iron ness of approved 
davits or of main weldless drawn 
posts of anchor steel hollow boat 
cranes. or anchor davits. 


Ins. Ins. 


3 4 x 
31 4} x 
3h 43 x 
33 53 x 


TABLES 30 & 31. 


RQUIPMENT 


SAILING VESSELS AND STEAMERS, 
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CHAINS AND ANCHORS FOR SAILING VESSELS. TABLE 30. 


(See Continuation.) 


Minimum Weights of Anchors, ex. Stock; Sizes, Lengths and Weights of Chains, and the Proof Strain to which 


they are to be tested per Chain Cables and Anchor Acts. 


Also sizes and Lengths of Towlines, 


Hawsers 


and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions. 
: 3 re ANCHORS. | CHAIN CABLES, HAWSERS, &c. 
ee a a8 TONNAGE BOWER ANCHORS. TREAM AND KEDGE ANCHORS, : 
IRON me ae LESS CREW NUMBER. rs a = m - a STUD-CHAIN CABLES (e) (f) (h). 

elas ce SPACE. canis ease : 5 

ene oyes (ee). ie - a i g Weight, | Test. <i, : cee Test. | Kedge. |Test. %| Lengtn. /Migimam Statatory Breaking Minimum Weight 
abave pen. A ak i Tone. ot : cae Tons. | Owts. 5a 5 Tons. Owts. a Fathoms. ay ‘sae | Tons. eee: es a 
1600 = 2100} a | 50 = %5/2/1 BL Br c7 | Se a 180-8 Se 1200 
2100 ,, 2500} | 75, 100]2/1 41| 632/ 83] 13] 333| 3] —|120| 42] 103 | 154 | 34/2] 7 
2500 ,, 3000] ¢ | 100,, 125]2/1 5 | Z| 10| 13] 348} £| —] 185) 48 | 114 | 17%] 45/3] 8 
3000 ,, 3400] d | 125, 150]2 1 53/8 | 113] 13] 388] 3] —| 165 | 44 | 133 | 203 | 64/1/11 
3400 ,, 3900] e | 150,, 175|/2/1 6:/ 835/13] 2 | 4349/1 | —]165| 48 | 15,8) 23,4] 74/1/26 
3900 ,, 4300] f | 175, 200]2/1 71| 9.9,| 143] 23} 418)1 |—|165|1 |18 | 27 | 84|0|17 
4300 ,, 4800] 9 | 200, 2501/3 1 83/10, | 233] 23] 5 | 13/333] 165 | 12, | 20,3) 309,) 95/1] 9 
4800 ,, 5300] & | 250 ,, 1/1] 10 |12 | 283] 83| 6.8,| 18 144] 195 | 1,2 | 222 | 344 |126]1] 0 
5300 ,, 5900] ¢ | 300 ,, 1}1| 12 |1335| 343] 4 | 65/2 [449] 195 | 1,3 | 253 | 38 |141/0/16 
5900 ,, 6500] 7 | 350, 400/3/1/1] 18}/153,| 383] 42| 72,/2)/5 | 210 | 1,4 | 28} | 42) |168/0 0 
6500 ,, 7100] & | 400 ,, 1/1} 152]1634| 433) 61) 734/22 /5 | 210 | 1), | 31 | 46} |185/2/12 
7100 ,,° 7700] 7 | 450 ,, 1/1] 17 |18,3,| 483] 54] 73¢| 23 |5.8,;| 240 | 1,5 | 84 | 51 |232/0| 21 
~7700 ,, 8400] m | 500 ,, Ti1| 19 |1932| 54| 63) 838/81 [534] 240 17, | 872 | 55% 1254/0) 19 
8400 ,, 9200] » | 600 ,, 1/1] 21 |2132| 60 | '72| 9.%,| SF | 548] 240 | 1,8 | 40,5,| 58,7,| 276 | 2/14 
9200 ,, 10100} o | 700 ,, 1/1] 233 | 2349] 67| 8 |10,3,|4 |6 | 270 | 1,% | 43,%,| 6144] 336|0| 0 
10100 ,, 11100] » | 800 ,, 1/1| 253/25, | 723] 84/1032 42 |632| 270 148 | 47; 66,,|359/1, 9 
11100 ,, 12300] g | 900 ,, 1000]3|1|1] 2'73| 2638) 79 | 83|1037| 43 |63%] 270 | 1142 | 514 | 713 |387/3) 4 
12300 ,, 13600] r |1000 ,, 1200]3:1/1]80 |2832| 853] 94 /1132| 43 |7%,] 270 | 112 | 55) | 77} 416.3 0 
13600 ,, 15100] s }1200 ,, 1400/3/1/1| 32 30,2, | 9121103 | 12.8,| 51 |734| 270 148 | 59} 822 447/238 
15100 ,, 16800} ¢ |1400 1\1] 84 | 3132) 97 [10/1233] 53 | 738] 270 | 144 | 633 | 88,3, 478| 1/18 
16800 ,, 18600] 1 6} | 33,8, |104 | 112 13%, | 53 | 74$| 270 | 148 | 67,5) 941% 511) 1) 14 
18600 ,, 20500] v — 1/1] 88 | 3439 {1083113 137,163 |8 | 270/2 | 72 1005/5388 3 0 
20500 ,, 22700} w 1/1140 | 353/114 J12 |1333/6 |8,%,| 270 | 21, | 76:% 1071,| 573 | 2/14 
22700 ,, 25200] a 1/1] 42 |37,%,|1193]18} | 15,%,| 62 |9 | 300 | 2%. | 864 |120,4|717|/2) 0 
25200 ,, 27900] y | ‘1/1/45 39%, 12811154 1653 |'75 |938| 300 | 2%, | 96} 1343 800 3 14 
27900 ,, 30800] z 1/148 |412, 137 |17 | 18,,| 8} |1032] 300 24%, 101} 142), 844/10 

N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246! 
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CHAINS AND ANCHORS FOR SAILING VESSELS. TASLE 30. 
. onciuded. 


Minimum Weights of Anchors, ex. Stock; Sizes, Lengths and Weights of Chains, and the Proof Strain to which 
they are to be tested per Chain Cables and Anchors Acts. Also Sizes and Lengths of Towlines, Hawsers 
and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions. 


be fa 3 anol : | _-—« CHAIN CABLES, HAWSERS, &c. 
pt Ne EH TONNAGE STREAM, CHAIN OR STEEL WIRE (e) (g). POWLINE: HEMP ORSTBEL WIRE fen 
isu ae henge ce “aia : | aa! CHAIN. STEEL WIRE (i) HEMP. STEEL WIRE. mit sey 
See Note (a). HE See Note ee mf > —— i 8 os size, {Breaking aa Size, | Size. “ine of ‘each. 
Above ’ :o Abo a nt Fathoma.| Inches. ‘fe qrs. | Ibs. | Owts. | qrs. | Ibs. | Inches. | Tons, | Fathoms.| Inches. | Inches. | Tons Ins. | Ins. 
1600 = 310014 | 5o™ 751 45| yw | 5/1] Of 5/8] OJ —-| —] | 5 | oe 
2100 ,, 2500] b 5, 1001] 45] #| 6/2] Oo] 7}1) OF — 75 | 5s |2 3/5 
92500 , 3000|c¢ | 100, 125] 45| | 6/2] O} 7/1) 0} — 75 | 5s |2 3 
3000, 3400/ad | 125, 150) 45| | 6/2| 0| 7/1] of — 7 | 6 |2t| 9s 33) — 
3400 ,, 3900| e¢ | 150, 175| 45| » | 8/0) O| 8/3] 0} 2 7 | 63 /24| 9H 4)— 
3900 ,, 4300] f | 175 ,, 200] 45; %| 8/0) 0 gi3| oOo] 2 75 |, 6k | 2h) OHS be 
4300 ,. 4800] g | 200, 250| 45) 1] 9/3] 0)10/2| 0} 2/ 9 75 | y [23 | 12] 4(— 
4800, 5300| 2 | 250, 300] 45| 19| 9[3) 0] 10|2] 0} Qt] 93) 75 | 73/88 121) 5 | — 
5300 ,, 5900] + | 300, 350] 6o| 44/14/2] 7/15)3| 7] 22] 16h] 75 | 8 | 3 153} 53| — 
5900 ,, 6500| 7 | 350, 400) 60) 34)14)2) 7) 15 31° 7 | 28) 1bs Si i Serr 53) — 
6500 ,, 7100] & | 400,, 450] 60| 12/17/1] 3] 18/3] 3] 2 | 153 8} | 23 | 153) 6 | — 
7100 ,, 7700} 2 | 450,, 500] 60) 413|17|1)| 3/18]3| 3} 23) 153 9 |3 |.18| 63) — 
7700 ,, 8400) m | 500, 600| 6o| 33] 20|1|11|22/0|11] 8 | 18 93 |34 | 22| 7|— 
| 8400 ,, 9200] n | 600, 700] Go| 42) 20|1)|11 | 22)0|11)] 8 | 18 10 |81/22| 7) 4 
9200 ,, 10100| o | 700,, 800} 60, }4|23|1|17| 25)1]17} 8} | 22 10 /8}) 22} 8|5 
10100 ,, 11100} p | 800,, 900) 75| 1%| 29/1) 0 31/2| 0} 81 | 22 10 |81| 22| 3|5 
11100 ,, 12300] g | 900,, 1000] 75| 4% | 33|3 | 11 | 36)1/] 11) 8} | 26 10} | 84 9 | 5} 
12300 ,, 13600] r |1000 ,, 1200 75| 18| 33/8/11) 36]1) 11] 8} | 26 10} | 8: 9 | 5: 
13600 , 15100| » 1200, 1400] 75/1 | 38/1] 0|41/1| 0} 83) 29 11 | 3} 9h 67 
15100 ,, 16800| ¢ |1400,, 1600} 75/1 | 38)1) 0 l41}1| 0| 33 | 29 11 | 8} 10 | 6 
16800 ,, 18600] » -- 75|1),|43/1) 9) 46)1| 9] 4 | 88 11 | 3} 103) 63 
18600 ,, 20500] » ——\75 fay, [43 /1/ 91) 46/1| 9] 4 | 33 i2 |4 sake al 
20500 ,, 22700] w ~- 100 | 1,3 | 64] 2) 27] 69|2| 3) 4) ) 35 12) 4 11 | 7 
22700 ,, 25200] « — 120 | 12; | 77 | 2| 21] 83} 1| 21) 43 | 35 18 | 4} 12 | 8 
95200 , 27900/7 | — | 1201/1, | 86|3|12|93|0| 12] 44 | 39 | 9 18 43 | 39 |12/8 
27900 ,, 30800} z — 120 | 14, | 96/0] 0|103|0| O}| 4% | 47 14 | 43 | 47 |13 | 9 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
Luoyp’s REGISTER OF SHIPPING, Lonpon.—11th December, 1913. 
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TABLE 31. 
CHAINS AND ANCHORS FOR STEAM VESSELS. (See Continuation.) 


Minimum Weights of Anchors, ex. Stock and Stockless; Sizes, Lengths and Weights of Chains, and the Proof 
Strain to which they are to be tested per Chain Cables and Anchors Act. Also Sizes and Lengths of Towlines, 


Hawsers and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions. 
hearin 22 | cnoss ANCHORS. CHAIN CABLES, HAWSERS, &c. 
Numbers for a E TONNAGE one BOWER ANCHORS (b) (d) STREAINOHORS 
IRON AND STREL Ras LESS CREW BER. ares (b) (©) (a) STUD-CHAIN CABLES (e) (f) (In) 
2 cae <3 2 eS a: Ex. Stock Stockless. Ex Stock. ; " 
See Note (a) eS" Bee eek Z Weight. | Test. tive. Weight. | Test. vive tream.| Test. |Kdge.| Test. | Leth. mum Baia — rng 
Sane uotezocsing| | | | Owte | Tons. |Owts | Owes. | Tons. | Owte. | Owes. | Tons |Owte.| Tons | Fms.| ins. | Tons | Tons | Owte. q.|Ibe. 
80 sna 9/1) 1 518 4) 643} 83) 3} — | 4] — 120) 44) 81%) 122 | 2900114 
115 I] 41 612) 8} 11 742} 103) 13) 333] 4| — 120) 43] 103 | 153 | 34/2) 7 
150 1] “6 | 735| 10 1) 819) 1231 13] 4,4] 3] — |135| 43) 117 | 17,%| 45/3) 3 
185 63/8 | 113 774) 95% 143 22) 438) 3) — |165) 44) 133 | 203 | 64/1/11 
230 I] 63) 843| 13 1110,%,| 163) 23] 5/1 | — |165) 44| 15,8) 237] 74/1/26 
275 1]l]__'73| 9e%| 144) 9 |11%| 18 549111) 3381165|1 | 18 | 27 | 84|017 
325 31M} S3/10,7,| 233] 103/12,%,| 293) 33] 548/14 | 343/165) 1.) 20,%| 30%) 951) 9 
380 311-10 |12 | 283) 123114,8| 353) 4 | 64%) 13] 454,]195) 1%,| 222 | 344 | 126]1) 0 
435 3I1/1] 113/1332| 333] 143/16,4,| 413] 41) 632/2 | 4391195) 1,3 253 | 38 | 141016 
500 31/1] 183|153%| 383] 16318 | 48 3 7.2,|21| 4331210) 14% 283 | 422 | 1680) 0 
580 $i], 1641633) 433) 19 193%) 543) 5}) 730/23) 5 210 1)) 31 | 465 185212 
soar Hoafs [side Agr, a Salons wa aa 8 tan ta aay at 
300 ,, 11600}m 3/1943) 5: 11238,| 668 | 818 | 54912101 14/372 | 55% | 22211117 
11600” 12700] | 910 3111] 20121,%| 58}] 25125,%, 73 | 63, 813183) 5441210 1,4) 40,%) 58) 2420 5 
12700, 13900}0 |1040 ,, 31/1] 22312215) 64 | 28 272,| 80] 7 | 92/4 | 65%[240 11%) 433%) 61,%,| 298)2)19 
1200 311] 24324.6) 6931 BOH29 | 87] '73| 948/41) 6421940) 118) 47,5,| 664) 319/117 
311| 26126” 75 | 8B 3037 94 | 8} 1042/44) 647)o40 114) 511 | 712°) 344222 
1/1] 2823/2749) 81 | 852/3233\101 | 91/118, 43) 74,J240, 142) 554 | 774 | 3701/22 
18500 ,, 20600} s ima 31ll| 81 29,| 88 | 8833438110 10 112 5 | 77,)240 143) 594 | 823 | 3973) 6 
20600 ,, 22700} t a 3i1|1] 881318,| 953] 42 /87,2,/1193) 11 |1244| 53| 743}240| 144| 634 | 88,%) 425)1) 0 
22700 ,, 25000} u — 31/1] 86 (33,2,|103 | 45 [39.2128 | 12 |1343| 53| 7361270) 143) 677,| 94,°,| 511)1/14 
25000 ,, 27300) v — B11] 89 352,111 | 48341331139 [18 1433/63) 8 2702 | 72 |100,8,) 5383) 0 
27300 ,, 29700} w — B11] 42 |372,1193) 52345381493) 14 1533/6 | 81270/2,1,| 761% 10715, 573,214 
29700 ,, 32200) a — S11] 45 |39.9,128 | 5614631160 | 15 163° 63). 8331270.2,2,| 814 |113} | 608/214 
32200 ,, 34800) y = BI} 48 41.2,1363] 60 48,/,1703] 16117337 | 93|270/2,%,| 864 120), 6453 0 
34800 ,, 37600} z — Sill] 51 43 (1454) 683/50,7,182 | 1173/1832) '74| 933}270/2,4,| 914 |127,5,| 682)1/11 
37600 ,, 40400} at — 3/11] 543/45,1,/1553] 68 |5242/1943) 19 1933) 8 |10%1270.2,%, 96) 1345 | 7203) 4 
40400 ,, 43200) 4+ — Bil] 68 [47;)1653| 72355 |207 ]20321,%) 9 |11,7,)800|/2,8, 101,°, 1421, 844|1) 0 
43200 ,, 46000} c+ — 31/1] 613/49,%,1753] '7'7 |57.%,2193|22 |22,7,|10 12 |300/277,,106,%,|1498 | 89011) 4 
46000 ,, 48800) dt — B11) 65 51 1853) 813594232 |283 233), 11 1235)800/258, 112%) 157;%| 9400 0 
48800 ,, 51600/ef} © — B11] 6845238 1953) 853619, 2443/25 2439 12/1337)800/2,% 116,7,,1632 | 9890) 0 
51600 ,, 54600} f+ — 3111] 72 |5435\206 | 9O 163.2,.2573]263/26 | 18 /1435]800/218/120,%,/1694 {1040/0 0 
54600 ,, 57600) gf _ 31/1 '76 |5633\217 | 95 65,1,271 J28 27%, 14 115421330 241125,4|1754 [12000 0 
57600 ,, 60600} ht — 3111] SO 5832228 |100 |67,3,/285 |293 28.5, 15 /163°)330/214/129,8, 181 12580 0 
60600 ,, 63800} 7+ — 3/11] $33/60,°,|238 ]1043/6838 298 |81 29,7,|16 17,7,)830 244 133,4|186¢ 13170 0 
63800 ,, 67000) 7 t _ 3111] 87 (6147'248 1109 |7032/311 1823/3032) 17 |18,°,1830/214/137,5|1922 [13780 0 
67000 ,, 70200) kt _- BIT] 91 63421259 11184/72.8, 324 ]B84 3122/18/19 [3830/2}414147,|198% [14400 0 
70200 ,, 73400} 7+ — 31/1] 94-4/65,8,.269 J118 [74 (336 18533245) 19)1937)830/8 145 ,5)/204,4|150310 0 
73400 ,, 76800)mt — 31111] 9S 6632279 |1223/7532'349 | 3'72334 5 20)2035)330 B11, 14944 '209,7, 15680) 0 
76800 ,, 80200) nt — 31/1] 1013 6746290 |127 76381362 }89 35,2, 21 2132/3830 8,7,153% (2154 [16340 0 
80200 ,, 83800} ot — 3'1/1]1053/69,8,'301 1182 |781°376 1403/36,%, 22/22,7,|330 8,8; 15742203 |17010 0 


83800, 87600 pt] — 1 1}105 


31/1/11 83/72,8, 3824 


137 80,1, 390 ]423/3732 23,23,.2,1330 8,4, 161,%, 226%,.17690 0 


142 8132404 [4413835 2423371330 85, 165 4 2314%)|18390, 0 


91600 ,, 95800} r+ —  [811]118 74 336 |1473/83,,420 ]46 394) 2524331330 8,', 1694 |2363 |19100 0 
95800 ,, 100200} s ¢ — _B11]1223 7545349 |168 85 436 14734035 26253 21330 817,172} (2414519830 0 
100200 ,, 105000} ¢+ — _ BII127 7645362 1159 8630 452 149342.) 272671330 345,176 4 246, 20570 0 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
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CHAINS AND ANCHORS FOR STEAM VESSELS. Taste OI. 


Minimum Weights of Anchors, ex. Stock and Stockless ; Sizes, Lengths and Weights of Chains, and the Proof 
Strain to which they are to be tested per Chain Cables and Anchors Act. Also Sizes and Lengths of Towlines, 
Hawsers and Warps. The Anchors and the links of the Chains to be of unexceptionable form and proportions. 


Ae 1 a. cal CHAIN CABLES, HAWSERS, &c. 
Steyn for Sad TONNAGE BAM, CHAIN or STEB nite TOWLINE : HEMP OR 
aan ue STEEL is LESS CREW a sobs ay chetcan’ ane Oe she eae HAWSERS AND WARPS. 
Vessels. Seal SPACE. eS | wres (i) HEMP,| WIRE. Bret 
528 Length. nimum Weight. Break-jLength. 4 pss eot | Len 
meni tte | Met oo me leap ent ee 
Above not exceedin| “Above notexceeding) Fthms. Inches. | Owts. qrs.| Ibs. ‘Owts.|qrs. Ibs. “Tns. | Tons. {Fathms. Ins. “ins. | Tons. Ins. ins. Fathms 
2400 ma 3000] a 80 115] 45| 48| 6 0 1; 0|/— 75| 63/2 3 | — 1°90 
3000 3600) | 115, 1601 45| *%| 8\o| o| 8|3| o/2| 7| 75) 6 |22| 9a] 4 | — | 90 
3600 ,, 4200) ¢ | 150,, 185] 45) | 8/0} 0} 8{3| 0|2| 7 75| 6 |2t| 9 4 | — | 90 
4200 ,, 4800} d 185, 230| 45| 38| 9)3| 0| 10/2) 0) 2} 93) 75} 63/24) 9) 4 | — 90 
4800 ,, 5400} e 230, 275| 45) 48| 9/3) 0) 10/2) 0/23) 9a) 75) 7 | 23/123 5 | — | 90 
5400 ,, 6000) 7 275 ,, 825) 45) 44/10/38) 19] 11/3/19) 27/153) 75) 73) 2) 124) 54 | — | 90 
6000 ,, 6700} g 325 ,, 3880] 60) 34/14/2| 7) 15/3) 7\ 24 153) 75| 73) 23 128 54 | — | 90 
6700 ,, 7400) h 380, 485] 60/ 43|17|1) 3/ 18/3) 3 23/15) 75| 8 1/153 6 | — | 90 
_ 7400 ,, -8100} ¢ 435, 500] 60) }%/ 201/11) 22|0)11)8 |18) 7 $4) 23 (153] 6 | — | 90 
8100 ,, 8900] 7 500,  680| 60| 42|20|1/11| 22/0 11/8 |18| 75) 83) 23\153) 6 | 4 90 
8900 ,, 9700] & 580 ,, 680| 60) 44|23/1)17|/25)1/17| 81/22 | 90; 9/8 f18) 6 5 | 90 
9700, 10600]2 | 680,, 790) 60| 44|23/1|17) 25/1/17) 8422 | 90| O° 8-118 |e 6eale Se e80: 
10600 ,, 11600 m 790, 910] 60/ 48/27/0| 9) 29/0) 9) 83/26) 90) 93/32 5 Be hand ny soe HELE 
11600 ,, 12700) n 910, 1040] 75| 4%|33|3|11| 36/1) 11| 84/26 | 90) 10 | 84/22] 6 5 | 90 
12700 }, 13900] o | 1040 5, 1200] 75/1 |38/1| 0] 41/1) 0) 83/29 | 90) 10 | 8%) 22) 6 5 | 90 
13900 ,, 15200] » | 1200,, 1380] 75/1 |38/1| 0/41)1) 0) 83/29 | 90/10 | 8%) 22 
15200 ;, 16700] q | 1380, 1580] 75|17,/43/1| 9/46/19 4/331 90/11 | 8) | 26 
16700 ,, 18500] r_| 1580, 1820] 75) 1y5|43/1) 9146/1) 9)4 | 33] 90) 11 31 | 26 
18500 ,, 20600] s == “175 \ 12, |/48/2| 6) 52/0) 6/44/35 | 90/12 | 4 | 33 
20600 ,, 22700} ¢ = 75|1,%,|48)2| 6/ 52/0) 6|43/35 ]100| 12 | 4 | 33 
_ 22700 ,, 25000] x — __ | 90|1,%|58}1| 2/62/1| 2| 44/35 |100| 12 | 4 | 38 
25000 ,, 27300] v = 90 | 1,3,|65 0/16 | 69'2)16| 43/39 1120/12 | 4 | 33 
27300 ,, 29700] w — 90| 1,3, | 65/0/16 69/2|16| 43) 39 |120| 18 | 43 | 39 
29700 ,, 32200) a _ am 90 | 13;|65/0/16/ 69/2/16) 43/39 | 120) 18 | 43 | 89 
32200 ,, 34800) y a 90| 1,4.|72/0| 077 0| 0} 43/47 |120| 14 | 43/47 
34800°,, 37600] z = 90| 144;;72|0) 0|77|0| 0| 43/47 |120| 14 | 5 159 
37600 ,, 40400] at —_ 90| 1,5 |79|2| 5/ 85/0) 5|5 |59 |120| 15 | 54 | 65 
40400 ,, 43200) dt ae 120 | 1,3, (1060/7113, 1! 7|5 |59 |130| 15 | 63/71 
43200 ,, 46000} c+ _ 120 | 1,5,/106)0| 7/113)1| 7| 5 |59 |130| 15 | 53/78 
46000 ,, 48800] dt — 120 | 1,8, /116|0 10 124/010] 3) 65 |130| 16 | 6_| 85 
48800 ,, 51600] ef _ 120 | 1,8, |116| 0| 10 |124/ 0/10) 53) 65 1130/16 | 6 | 85 
51600 ,, 54600] f+ _ 120 | 17, {12613} 0 /135/2| 0| 53/71 1130} 16 | 6 | 85 
54600 ,, 57600] gt | — 120 | 1,8; /138)1 0/1462) 0) 6 | 85 }130) 17 | 7 
sou” coum] AT] fiso a4 ap agpo 0/8 a5 [190 — |? 
” oc 1 ——s 2 9 ¢ anes 
63800 ,, 67000] jf} — 120/112 1159/3 0/171/2| 0|6 |85 4130) — |? 
Ae F eee H! ——- 150} 144 (215) 2| “0/231; 2} 0} 63/100 ue _- cs 
70200 ,, 73406 — 150 | 142 |231)2| 024912} 0| 63/100]140) — | 73 
73400 ,, 76800] mt = 150 113 248|2| 0/268/2| 0 611100 140) — | 73 
76800 ,, 80200} nt} — 150/143 (248) 2) 0/268 2) 0| 63100}140; — | 73 
80200 , 83800] ot as 150/114 26513) 0/28810) 0| 7 |113|140) — | 23 
ah ‘ es Pt = __ | 150} 1}4 265) 8|_0288)0) 0/7 113] 140) — a 
(600 ,. 91600] ¢ — 150/112 (2840, 0/309/0) 0| 7 113]150| — 
91600 ,, 95800) r+ os 150 142 284.0 0/3090) 0) '7 113]150| — | 8 
95800 ,. 100200] st | === — ——- 1150/2 299)1,_ 0/3300) 0| 73/128) 150) — 8 
100200 _,, 105000] ¢ f _- 150/2 |299/1/ 0330/0} O| '7311281150| — |S 


N.B.—For Notes to the above Table, see pages 246 and 247. 
For Equipment of Trawlers and Tugs, see page 246. 
Luoyp’s REGISTER or Surppinc, Lonpon.—22nd February, 1912. 
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SS  sseseennsnnensnnnnsinnne 
Equipment for SAILING AND STEAM TRAWLERS AND TUGS.t 


REGISTERED U.D. ANCHORS. 
TONNAGE. LONGITUDINAL CHAIN (e) (i). HAWSERS. WARPS, 
= NUMBER FOR Cwts.’ ex. \Cwts. Stockless.| Cwts. 
a ee —] IRON AND STEEL Stock: For oo Pd at ee 
. . mum eight. 
Sailing Steam Trawlers ging oan ali es No. tength,| Da |———_—_—— 4 
Trawlers. and Tugs.¢ § Ist end 1st 2nd “meter! | ugth.) Size. jLength. Size. 
Bower. | Bower. | Bower. | Bower. | Ke4ge- Stud Link. | Short Link. 
Ab not ex- Ab not ex-]  anoy , not ex= =r > x | | a. ee . 
pees eceding’ Lathe ceeding’ ‘ ceeding Fathms.) Ins. | yts. qrs.| Ibs. | Owts. qrs.| Ibs. }Fathms.| Ins. |[Fathms.| Ins. 


50 a 65} 65 80/1980 ~ 225013) 8 


82 | 83 
65 ,, 80] 80 ,, 10012250 ,. 2620]3) 33 


i | 13 I 
4} | 44) 2 | 607 4 


cols) 


we 


Cw 
17\1| 3/18/3| 3]60| 5 | 60 | 22 
20/1/11) 22|0|}11] 60 | 54] 60| 3 


80 ,, 100)100 ,, 120/2620 ,, 2950]3) 4 | 4 |5 |5 | Bt] 60 | 44/23/1177) 25/1/17] 60 | BL) 60 8 

100 ,, 120}120 ,, 1402950 ,, 323013) 44/4 | 5} 5 | 2}] 60 | 14,23.1/17 25/1|17] 60 53] 60 | 84 

120 ,, 140140 ,, 160]3230 ,, 391013) 45/4 | 53 |6 | Sh) 75 | 43/33 3/11/36)1 11] 60 6s) 60 | Bs 
— | — __ [8510 ,, 3790/3) 43| 44/6 | 5} | 2] 90 | 43 13 43 2/13] 60 60 


—_— — 3790 ,, 4040. 


3 

3 17. 49:2) Of 60 
— aN 4040 ,, 429013 

3 

3 


3 

D) 

3 | 

3) 17) 49) 2) 0} 60 
2/18) 64 3/12| 60 
9 
2 
D) 
3 


bol— | to) to 


is 


PS SS 
No S 


Sales RO | capes 


o> 
Sr led 
Or 
it 


ee oO = tes 4290 ,, 4530] 3 


Oven 
IN 


DARA AS Orr 


6 1 
a =< 4530 ,, 4770}3 | 54] 73 | 6 3. 105 /1,4,, 60|2|}18 | 64/3/12] 60 5 
see ‘i 4770 ,. 5010)3| 6- | 64 |'73 |'7 | 8 [120 112/77) 212118311) 21] 60 60 16 | 
rh 518s Fees 5010 ,, 5260/3/ 64 | 53) 8 | '74 | 84120 1,3, 77 2/21) 83/1/21] 60 | | 60 5 
il aves 5260 ,, 5070]/3| 64 6 | 81 | 73 | 81120 1,2, 77 2 21 ‘83/1/21, 60/6 | 60/6. 
5570 ,. 5900/3} 6$| 61/83/18 4/120 |1,3,| 86 | 3} 12/93) 0|12] 60 | 7 60 | 6 


The Anchors and Chains to be tested at a Public Testing Machine in accordance with 


{_The equipment for Tug Steamers of a larger size than the Trawlers provided for by | 
the statutory tests, 


the above Table shall be the same as for ordinary seagoing vessels. 


SS crs essence neem 


*: The tests of Anchors in this Table are approximate tests ; or as nearas can be _ () In order to meet the requirements of different trades, the weight of Anchors 
expressed in tons and aliquot part of tons. . as given in the Table may be modified as under :—- 

(a) By Section 50 of the Rules for the Building and Classification of Steel Where two Bower Anchors are required. one of them may be 7} per cent. lighter 
Vessels, it is provided that the equipment is to be regulated by the number produced by than the weight set forth in the Table, provided the collective weight of the two Anchors 
the sum of the measurements in feet of the greatest meulded breadth of the vessel and the is equal to that given in the Table. 
depth from the upper part of keel to the top of the upper deck beams at side at the middle Where three Bower Anchors are required, one of them may be 15 per cent., and 
of the length multiplied by the length of the vessel. In vessels having cruiser sterns. the another 73 pr cent. lighter than the weight set forth in the Table, provided the collective 
length determining the Equipment number is to be measured as required by Section 2 weight of the three Anchors is equal to that given in Table. Where it may be desired by 
for vessels of this type. In awning or shelter detk and part awning deck vessels the the Owners the Bower Anchors may be of equal weight, provided the collective weight 

“measurement of depth defined above is to be taken to the deck next below the awning or be not less than required by the Table. ’ 

shelter deck, provided the height between the decks does not exceed 8 feet. If the tween __ For sailing vessels: in no case may the best Bower Anchor be lighter than 
deck height exceeds & feet the measurement is to be taken to a point 8 feet below the prescribed in the Table, nor the third Bower be lighter than is allowed by this footnote. 
awning or shelter deck. In turret deck vessels to the normal beam line at base of turret. ‘ fing faeces i = of askooede and approved description, and be 

For a sailing vessel with a poop, bridge, top-gallant forecastle, or a raised Se aa ees La Uae tere ROUND: BeaSe rte ol anes ea 
quarter-deck, the equipment number is to be increased one- fifteenth beyond that which it ight tee pee of Stockless Anchors should not be Jess than three-fifths of the total 
Se eS ee eee oe ‘o) Sto ile. Bt d Kedge Anch In th se of Stockl St d 
: : ; ockless Stream and Kedge Anchors.— e cas ockless Stream an 

first eee this peer dc “4 by Hodes ae po oees he number obtained by the Kedge Anchors, an addition to the weight specified in this Table must be made of one- 


fourth to compensate for the deficiency in weight consequent on the absence of Stock, 


(d) All Anchors, including Stream and Kedge Anchors exceeding 168lbs. in weight, 
including Stock, to be tested according to the requirements of the Act of Parliament and 


For a raised quarter deck, add the product of- the height and length in feet of 
the erection. 


For an awning or shelter deck, part awning deck, poop, bridge or forecastle add the Certificates of Test produced. 
three-fourths the product of the height and length in feet of each erection, eight feet (e) The Chain Cables and Stream Chains to be tested in all cases according to the 
being taken as the maximum height for awning, or shelter deck, or part awning deck requirements of the Act of Parliament, and the Certificates of Test produced. 


erections. r Fe ‘ P ee oR age z : 
For deck houses or other erections not extending to the side, but exceeding (t) There should be included in the weights, 2 End Shackles to each Cable ; that is 


; 4 for each outfit, which contains two Cables. 
pee x Ceo petnolzercer tend ham ¢ benno the vessel, add one-half the product (gs) ‘There should be included in the weights, 2 End Shackles to each Stream Chain 


ti ; ; : (ia) Unstudded close-link Chains will be admitted as Cables, if proved two-thirds 
ibbebchtingts hepa sewer eon seer praccmay 28. Saipan hee oe the Test required for Stud-link Chains for the tensile strain, and 100 per cent. above the 


F * nsile strain for the breaking strain. 
To entitle vessels classed A “ For Channel Purposes,” to the Figure 1, the equip- mesct i 6b teeta Biers 


ment of Anchors and Chain Cables, etc., should be as required by Table 3l, with the (i) Nee steel wire Towlines or Hawsers are adopted, see notes (4) below. 
exception that not more than two Bower Anchors and one Stream Anchor need be supplied, Where a departure from the requirements of this Table is proposed by an 
.the first Bower Anchor should be of the full weight required by the Table, and the second Owner the ‘same should be submitted in the first place for the consideration of the 
Bower may be 15 per cent. lighter. This rule, however, applies only to vessels intended Committee. 

for short passages. In vessels classed “ For Channel Pur oses,” which are intended for N.B.—The Italic letters preceding the Equipment Numbers correspond with 
longer voyages, such as the Queenboro’ and Flushing, the Channel Islands or the Irish Sea letters printed in the seventh column in the List of Steam Vessels in the Register Book to 
service, the equipment must be in accordance with the requirements of Table 31. indicate the Equipment Numbers of vessels per this Table. 


leer 


(i) STEEL WIRE TOWLINES, HAWSERS AND WARPS. 


Te — CORRE- -s — CORRE- 
(i) When steel wire towlines, hawsers, or warps are adopted, a short length of each of the wires composing FLEXIBLE STEEL | spoNDING FLEXIBLE STEEL SPONDING 
the towlines, &c., will be required, aiter being galvanized, to Withstand a tensile stress equivalent to that set forth WIRE ROPE, | SIZES RE- WIRE ROPE. SIZES RE- 
in Table 31, and the aggregate strength of the wires niust not be less than 1U per cent. in excess of that stress. 3 ‘ QUIRED BY : Se (QUIRED BY 
The use of flexible steel wire rope made of six strands of 18 wires laid round a hemp core will be approved Size. Breaking Test.| “~apie3l4 Size. Breaking Test.) (aBLE 31. 
when desired by the Owners, provided the rope is of the sume size and strength as the ordinary steel wire Lawser WE aa Coote © 
required by Tables 30 & 3i. Inches, Tons. Inches. 
j Each wire will be required to be capable’of being twisted around itself not less than eight times, and of 13 89 2 
being untwisted and straightened without breaking. [he atts i ee _—)e 
Each manufacturer to be required to provide on his premises machines suitable for satisfactorily making ]_ 2 Sn Li SS iF 2t 
the foregoing tests, and the works to be at all times open to the inspection of the Soviety’s Surveyors, who are Ww ve 24 ls-z 2% 
empowered to retest any bawser or towline for which a curulicaie was been issued by the manulacturer. - is2 3 
b Printed Forms of Certificates, approved by the Committee, to be given by the Manufacturers of Steel : | = 
Wire Hawsers, will be supplied to them upon application to the Secretary. p 34 


SPECIAL FLEXIBLE STEEL WIRE ROPE, 26% 33 

Whes an Owner prefers to substitute speciai flexivle steel wire ropes for steel wire rope of ordinary , 

make, the sizes may be reduced in accordance with the followiuz Tabie, provideu each flexible rope be formed of six 

Strands with 24 wires in each strand, and that the diameter of each wire is ;;th of the cireumference of the rope, 
and the ropes are capable of withstanding the breaking tests shown in the Table :— 


Luoyp’s ReGIsTER OF SHIppinc, Lonpon.—J1th December, 1918, 
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RENEWAL OF CHAIN CABLES WHEN WORN. 
When any length of a Chain Cable is worn so that the mean diameter at its most worn part is reduced to the size given in the following Table it is to be renewed. 
ee 


Size of Chain Should be renewed] Size of Chain ‘Should be renewe Size of Chain Should be renewe Size of Chain (Should be renewe: 
Cable originally. | when worn to Cable originally when worn to Cable originally. | when worn to Cable originally. when worn to 
Diameter in Mean diameter Diameter in Mean diameter Diameter in Mean diameter : Diameter in Mean diameter 
inches. | in inches, inches. | in inches. inches, in inches. inches. in inches. 
Hy 38 a 2 a 
" | a4 eR 5 ____ 2s 
+8 at hs 2y5 ‘iste 16 
te es cleme 2y6 23h 
1 se so ate 25 
1 Ha | ELS. band a; a 
yk +8 233 24g 
a reitigs et nate 
1¥s | Ilys 2% ays 


Extract from the Rules for Wood and Composite Vessels, Section 32, 
Tonnage for Regulating the Scantlings and Equipment (as regards Anchors, Chains, &.). 
In flush-decked vessels having either one, two or three decks (not being spar or awning-decked), the tonnage under the upper deck, 
without abatement of the tonnage of the space for the crew, or for the propelling power of steam vessels, is to regulate all the scantlings of 
the hull, and also the equipment of the vessel, as regards anchors, chains, warps, &c, 


+ In vessels having 


a raised quarter deck, or a poop, or top-gallant forecastle, or deck houses, or awning-deck, or spar deck, the total 


tonnage below the tonnage deck is to regulate the scantlings of the hull, but the register tonnage, as cut on the main beam of sailing vessels and of 
steam vessels, with the addition of the tonnage of the space required for propelling power, is to regulate the equipment. 

But in vessels where the tonnage of the erections above the tonnage deck is less than that allowed for crew space, then the difference 
between the tonnage of these erections and the tonnage of the space allowed for crew is to be added to the register tonnage, cut on the main 


beam, for the tonnage that is to regulate the equipment. 


LLOYD’S REGISTER OF SHIPPING. 


ANCHORS. 


Anchors may only be made of forged wrought iron, or forged open 
hearth ingot steel, or cast steel; the use of Busic Bessemer steel is, 
however, prohibited. Each important part of a forged anchor must 


CAST STEEL 


All Cast Steel Anchors intended for vessels classed or proposed to be 
classed in the Society’s Register Book must, in addition to undergoing 
the statutory tests, besubjected to the percussive, hammering, and bending 
tests recommended in the report of the Committee appointed by the Board 
of Trade to consider the question. of tests of Cast Steel Anchors. 

These tests, which are hereunder set forth, must be carefully and 
completely made in the presence and to the satisfaction of officers 
appointed by the Committee, viz. :— 


PERCUSSIVE TEST. 
1. Anchors, or when anchors are made of more than one piece, 
each piece shall be subject to this test, as follows :— 

3 The anchor or piece shall be 
GIVEN WEIGHT. GIVEN HEIGHT. raised the given height for the given 
weight and shall be dropped on an 
iron slab. 

The given height means that the 
lowest part of the anchor or piece 
when suspended shall be at least the given height above the iron slab to 
which it is to be dropped. 

2, Ananchor of the Admiralty pattern shall first be raised vertically 
to the given height with its shanks and arms in a horizontal position, and 
shall be let fall from that height. 

3. It shall then be raised a second time to the given height, and shall 
be suspended with the crown downwards. Two iron blocks shall be 
placed underneath it, and it shall be let fall from this position so that 
one of the blocks receives it on the middle of one arm, and the other 
block receives it on the middle of the other arm. 

4. The slab for the horizontal test shall be of steel or iron, well laid 
on a solid concrete foundation to the satisfaction of the inspector. 

5. If the slab on which the anchor falls is broken, the test shall 
be repeated until a slab is made that does not break. 

6. The blocks for the vertical test shall be solid, and shall be of 
Sufficient height to prevent the crown of the anchor from touching the slab, 
and shall be otherwise to the satisfaction of the inspector. 


HAMMERING TEST. 
7. When the percussive test has been passed successfully, to the 
satisfaction of the inspector, the anchor or piece shall be slung and freely 


Luoyp’s ReaisterR oF Sarprine, Lonpon,—Jst May, 1913, 


15 cwt. and below - 15 feet. 
Above 15 cwt. - 12 feet. 


| be deemed to have withstood a satisfactory test for ductility. 


be plainly marked by the Makers with the words ‘Forged Wrought 
Iron,’ or ‘Forged Open Hearth Ingot Steel.’ Anchor shackles, if of 
steel, must be forged and unwelded. 


ANCHORS. 

put to a hammering test as follows, that is to say, it shall be well 
hammered over its parts with a sledge hammer weighing not less than 
7 Ibs., and shall be required to give under this treatment such a clear 
ring in all its parts as shall satisfy the inspector that the casting is 
sound, and without flaws existing, either originally or developed as the 
restit of the application of the preceding percussive tests. 


BENDING TEST. 


8. Cast steel may be passed as sufficiently ductile for anchors when 
a piece of each casting, 8 inches in length, is cut from the casting, turned 
to 1 inch in diameter, and is then bent cold by hammering through an 
angle of 90 degrees over a radius of 14 inches, without showing signs of 
flaw or fracture. Rees 

9. There must be a piece cast on each cast steel anchor, or on each 
portion of such anchor when it is made of more than one casting, and such 
piece must be of sufficient size to enable one test piece of the size before 
stated to be cut out of it, or it may be (at the discretion of the 
manufacturer) of sufficient size to enable four test pieces to be cut out of 
it. If it is only of sufficient size to enable one test piece to be cut out of 
it, that piece shall be subjected to the bending test named in paragraph 
8, and, if it fails to withstand it, the casting is to be condemned, 

If the piece is large enough to enable four test pieces to be cut out of 
it, these four test pieces shal] be disposed of as follows, that is to say, one 
of them shall be turned in a lathe to 1 inch in diameter for a length of 
8 inches, and bent cold through an angle of 90 degrees over a radius of 
14 inches, and if it withstands this test without flaw or fracture, shall 
If the one 
test piece does not pass this test, all or any of the other three test pieces 
may be tested in a similar manner, and if any one of the four test pieces 
passes this test, the anchor or part of the anchor, as the case may be, shall 
be deemed so far satisfactory. 


_ ANNEALING. 


10. Each anchor must be properly and sufficiently annealed, and, 
when so annealed, shall be stamped “annealed steel.” Annealing is not 
to be regarded as proper, or efficient, unless the process extends from three 
days for small anchors, up to six days for large ones. 
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PROVING ESTABLISHMENTS. 


The following Proving Establishments are recognised by the Committee of Lloyd’s Register for the Testing of Anchors 
and Chains while licensed by the Board of Trade for that purpose :— 


NeruerTon (near Dudley)}—Lloyd’s Proving House .......-+++-sserrsrsssessessesseesseees Superintendent, Mr. H. Green. 


Trpron—Lloyd’s Proving Howse «....ssssssssssseseesessesetessseersenansasnecnsesesssssessess ditto Mr. ©. E. Perrins. 
Low WALKER—Lloyd’s Proving House........+s-sesseesssssesseersseesanenesesessscs seeeenees ditto Mr. A. Green. 
CuEsTER (Saltney)—Lloyd’s Proving House «....-+s+ssssssssrserseereeeeessesessetersssress ditto Mr. H. T. Welford. 
Grascow—Lloyd’s Proving House.......-sssscssssessssessessssessesesessssesneccensessnscenses ditto Mr. E. Seedhouse. 
CAaRDIFF—Lloyd’s Proving House .......-s.-s:s+ssscsssesseeseeseneecnsenses ceeessressceneenes ditto Mr. G. W. Penn. 
SUNDERLAND—Lloyd’s Proving House ......+:+:++s+ssessserseeressessrseestnrsecsnnseseenesess ditto Mr. L. Haffner. 
Crapiry HeatH—Lloyd’s Proving House .........sscseecssssssessteccreeeeescsssseseeste nes ditto Mr. 8. C. Paul. 


N.B.—Vessels supplied with Anchors and Chain Cables tested at any of the Proving Establishments in the above list, will 


have the notation of “Lloyd’sA.&C.P.” in the Register Book, signifying that the Anchors and Chain Cables have been tested 
at a machine under the control of the Committee of Lloyd’s Register of Shipping. 


EER 


The following Machines have been recognised by the Committee for the testing of Anchors and Chain Cables supplied to 
foreign owned vessels (see Section 50 of the Rules) :— 


eeneeeee 


Government Establishment at Copenhagen. 
Chantiers de la Loire, Nantes. 
Ve E. Couillard, Succ", Havre. 
Marrel Fréres, Capelette, Marseilles. 
M. Hemet, Havre. 
Ketting en Ankerfabriek 
Schiedam. 
Koninklijke . Nederlandsche Grofsmederij, 
Leiden. 
Mitsu Bishi Dockyard & Engine Works, 
Nagasaki. 
Nippon Chain Works, Ld., Osaka. 
Government Establishment at Kongl. Tek- 
niska Hégskolan, Stockholm. 
Ljusne Chain Works (Ljusne Katting- 
fabrik), Ljusne, Sweden. 
Unirep States... American Chain Co., Columbus, Ohio; 
and Braddock, near Pittsburgh, Pa. 
_ American Steel Casting Co., Chester, Pa. 
(for the testing of Anchors only). 
_ Baldt Anchor Co., Chester, Pa. (for the 
testing of Anchors only). 
. Baldt Steel Co., New Castle, Delaware (for 
the testing of Anchors only). 
_.. Bradlee & Co.’s Works, Philadelphia, Pa. 
... Cape Ann Anchor Works, Gloucester, Mass. 


eee weeeeenee 


“ Holland,” 


Lonpon.—2nd July, 1917, 


Unirep Srartss... J. B. Carr Co., Troy, N.Y. 
C Continued). Columbus Chain Co., Columbus, Ohio. 


. Frankford Chain Works, Frankford, Phil- 
adelphia, Pa. 


. Hayden-Corbett & Co., Columbus, Ohio. 


. Herreshoff Manufacturing Co., Bristol, R.I. 
(for the testing of Anchors only). 


. Jones & Laughlin Steel Co., Pittsburgh, Pa. 
.. Lebanon Chain Works, Lebanon, Pa. 


.. The Logan Iron and Steel Co., Burnham, 
Pa. 


. J. McKay & Co.’s Iron City Chain Works 
McKees Rocks, near Pittsburgh, Pa. 


. Monongahela Iron and Steel Co., Pitts- 
burgh, Pa. 
... The Seaboard Steel Castings Co., Chester, 
Pa, (for the testing of Anchors only). 
.. Seneca Chain Oo., Kent, Ohio. 
. Weimer Chain & Iron Co., Lebanon, Pa. 
... West End Rolling Mills, Lebanon, Pa. 
. Whitehill Chain Works, Whitehill, Fields- 
boro, N.J. 
. Woodhouse Chain Works, Trenton, N.J. 


By order of the Committee, 
ANDREW SCOTT, 
Secretary. 
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VESSELS INTENDED TO CARRY OIL IN BULK. 


WEB FRAMES and STRINGERS. 


TABLE 32. 


(See continuation. ) 


DEPTH (ad) AT MIDDLE OF LENGTH FROM TOP OF ORDINARY FLOORS AT CENTRE TO TOP OF BEAMS AT SIDE OF TANK DECK. 


Feet, Feet, Feet. Feet. Feet. | Feet. Feet. Feet. | Feet. Feet. Feet. | Feet. Feet. Feet. | Feet. Feet, 
| Above Above Above Above Above Above Above Above Above Above | Above Above Above Above Above ) Above 
| 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
and not and not and not and not and not and not and not and not and not and not and not and not and not and not and not and not 
exceeding exceeding exceeding exceeding | exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding exceeding 
| 12 13 14 15 16 17 18 19 20 | 21 22 23 24 25 562 |p 227 
| er ee et —-—-TWO SIDE STRINGERS-~- ~~ —— —~— ——~ ee ee ne THREE SIDE STRINGERS.--—~—~~~ >|<-—-—--FOUR SIDE STRINGERS.-~ — —>' 


inches. inches. | inches. inches. inches. 
| 


inches. inches. |. inches. inches, 


inches. inches, inches. inches. inches. inches. inches. 


13 X -26/13-X -28/13 X -B0|14 x -B0|14 X -32)14 X -34 


13 X 28/18 X -30|/14 X -30)14 X -32/14 X -34)14 X - 


54 113 X -28|13 X -B0\14 X -B0/14 X -82|14 X -34/14 X -36/15 X - 


57 |13 X -B0|14 X 80/14 X -B2/14 x -B4/14 X +3615 X -36)16 X - 


60 |14 x -B0\14 X -82\14 x -B4/14 X 86/15 X -36/16 X -36)16 X - 


63 |14 X -B2|14 x -34/14 X -B6)15 X 86/16 X 36/16 X -38)17 x - 


14 X +3615 X -36\16 X -36/16 X -38)17 X -388/18 x - 


15 X +36|16 X -36/16 Xx -38/17 X -38)18 X -38/18 x - 


16 X -38/17 X -38|18 X -38/18 Xx -40)19 x - 


18 X -38|18 X -40)19 x -40/20 X - 


19 X -40)2 


The stringers are to be of the same dimensions as the web frames and are to be attached to the outside 
plating by double angles for a length of three frame spaces on each side of he bulkheads. 


The web frames are to be spaced not more than four frame spaces apart. 


The web frames are to be attached to the outside plating by double angles where their depth is 24 inches 
or above. 
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VESSELS INTENDED TO CARRY OIL _IN BULK. 


INTERMEDIATE FRAMES, FACE ANGLES, &c. TARE 82. 
(Concluded. ) 
| BUTT STRAPS FOR STRINGER WEB FRAMES IN 
RR a ge ait ANGLES ATTACH- FACE ANGLES. "TWEEN DECKS. 
. ING WEB FRAMES, 
4 TRANS- AND xEELsoNs Ra SINGLE FACE Dimensions. Rivets. Depth. 
renner’ Re ca ; ¥ FAOE. {DOUBLE eT ee 1h Number Numbe: 
Built Framing. STRINGERS + AND Pr are a a a Straps nied Thick- 
B+D. Bulb Angles, | DOUBLE ANGLES | SIDE STRINGERS.| re g Fm RS Tie SY se | 
CONNECTING FA] $ 3 — ee Heel. | Head. 
Page ee ee ' WHB FRAMES, "| | BF | ace | ase 
Vaok: rames. \Reverse: rames. ngies. es, 
Above Pra bey inches. iuenes. a ‘inches, ee inches. ; inches. inches. inches. inches. ‘inches, Ls ‘inches, inches. inches. 
45 = 48 | 22) BEx3 x°302) x 24x30 3 x8 x°305 x3 x:48 33 | 10 |-46) 16) 4 
48 , 51 | 223 B1x3 x‘303 x2}x°30 Be Dh Sie S: Sa: OE, eee ee 
51 ,, 54| 23 BEx3 x:303 x3 x-30 Sees eee ee tsar Ot! tell al agen eee 
54 , 57 1 28 x3 x‘308 x3 x30 o°xX8 x BED KS KOA et ar TR ee 4 Le ee 
57 , 60 | 233 Kt x3 x:3038 x3 x-°3053 3 x3 x36 x 3h x 52 49 Deh ig: tO fe Be A) ed i aie 
| 60, 63 | 233 4x3 x-328 x3 x B25) BEx3 x36 x3ixd4, |, |50l, |, | 15 | 151-36 
— —EEE ata == 
{ 63 , 66 | 24 5 x3 x°328 x3 x 326 %8:.x 38BE x8 x 386 X8i RO, I liged & (tp 4 18 ae 
| 66 , 69] 24 [5 x3 x:343 x3 x'346 x3 x-4084x3 x 406 x3bx-56 , | , |52] , | , | 21 | 18 |°38 
| 69 ,, 72 | 243 bx Bhx343- x3 x 34/63 x 34 x 4033 x 33 x 40/63. x 33 x 58) 45 | 12) , | | 4 | 24 | 18 | 38 
72 ,, 75 | 243 bE x33 x -3434X3 x 34/6} x 34 x 40134 x 34 x 42/63 x 3} x60), | , [54] , |, | 27 | 21 |°38 
75 ,, 78.) 26 4x By x 3633 ne * 3663 x 34x “42h dba, tas x33 x -60 ed cok ba | cope aoe tee oa 
76.5 SL | 29 x 3h x 3633 Xx 3 x ‘367 x34x 4931 x 35x 467 x 3h, x “62 nek 1D gt ee ou eee 
81 ,, 84| 253 16 x33x ‘3833 x3. x “387 x BA x AA BE x BE x 487 x 3h) x 64 5 bie 1 ate Set ee eee ieee 
84 ,, 87 | 253 are 1x B833 x3 x 38/73 x 33 x “4 Bh x 33x 507 x Sy x"6O 4. fm [D8 fal g Hise cen slee 
87 ,, 90 | 26 (63x33}x 4034 x3 x 4074 x 33 x 4633 x 84x x 5217 BE KGB bay bl pe bop ch epee ee ees] ee 
90 , 93 | 26 |7 x3kx 4033 x3 x 408 x 34 x 464 x 34 par x3hx'74 , | , (60!) , | , | 36) 24 | 44 
93 ,, 96 | 263 |7 3h x ABB} XS \ 428 x34 x -48tL x34 x -BAI7 x8): x 76 » | oli ee peee: | ee | ee 
96 ,, 99 | 263 [7 x 3h x 42333 x 34 x 498} x 3h x -4sid x 3] x 567 x 34x 80 » bo 4 Oe f fom IP BO | ee ae 


*The frames in the *tween decks, may be of angles ‘06 of an inch thicker than required by the Table, in which 
case the reversed frames may be dispensed with. 


+The reversed frame at upper edge of floor plates to be of the dimensions required for double face angles 
on webs. 
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FLOOR PLATES. TABLE 333. 
aan: a THICKNESS. * 
TRANSVERSE TRANSVERSE 
NUMBER. BEES For NUMBER. PELL For 
Beate cme 3 length | At Ends. B+D ce cae 3 length At Ends. 
| Amidships. | | Amfaships. 

en Feet. naka inches | inches. t  tohes “Above Feet. _notex: "inches. l inches. : inched 
45 = 46| 17 34 30 68 «= 70] 28 46 38 
46, 47| 18 34 | 30 70 , 72| 29 | 46 | 38 
7 Pag | 49g P36 32 T9744) Seo.2} 46 38 
48 , 49| 19 36 «||. 32 74-, 76). 80 48 38 
49 , 50| 20 36 32 RB, a Ot 48 | -38 
50 , 51| 20 38 34 78 , 80| 32 48 | -38 
61, 52| 21 38 34 Sa... 82}? 32 50 40 
52, 53| 22 38 34 82, 84| 33 50 40 
53, 54] 22 40 34 84, 86| 34 50 40 
54, 55 | 23 40 34 86, 88] 35 50 40 
55, 56| 24 40 34 88 , 90] 35 52 40 
56, 58| 24 42 | 36 90 , 92) 36 52 40 

: E Gea: E : 

58, 60| 25 42 36 amie 52 40 
60 , 62| 26 42 36 94 , 96] 38 52 40 
62, 64| 26 44 36 96 , 98] 38 54 42 
64 , 66] 27 44 | -36 98 , 100] 39 | 84 42 
66, 68} 28 | -44 | °36 | 
oe Teesdale SRE rele ua Rs ee 


* In the engine space of steam vessels the floors are to be “04 of an inch thicker, and in the boiler space 
‘10 of an inch thicker than required by the Table. 
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FLAT KEEL ANGLES, and SIDE and BILGE KEELSONS. 


TABLE 34. 


FLAT KEEL ANGLES. 


SIDE AND BILGE KEELSONS. 


LONGITUDINAL 
NUMBER. 7 Angles on Vertical Plate. 
Thickness For 4 length Thickness | Intercostal 
L x (B + D) at Ends. Pel ES at Ends. Plates. ci EP ca Talokness 
: an : inchies. inches... inchen, | abe inches. inches. 
Above ehig Double Angles. 
7000 7600 |_ 3h x32 x 38] 383x383 x34 | 3d 82 a a 
7600, 8200] 33x3}x 38. 4 x8 x B4.| 334 32 : 
8200 ,, 8800} 3)x3: 40 | 4 x8 x ‘34 | 34 | 32 F 
8800 ,, 9400] 3}x3! AO | oS 86] BE = 1 
9400 , 10000} 3:x3 MES ee ae 
10000 ,, 10600 | 44x38 x 86 | 84 | 84 
10600, | 4} x3}x 36 | 34 | 36 _ hee 
11800 ,, 12400 Cee TE Sey ik. te 
12400 _,, CDux Six 88 | ou 4 oo 
13000 , 14200] 4 | 5 x3kx 40 | 36 | -88 
14200 ,, 15400] 4 | 54x3ix 40 | :36 38 
15400, 16000] 4 5 ce Te eR: 
16000, 16600] 4 | 6 x8ix -42 | 36 | ‘40 
16600 , 17200] 4 6 x3ix 42 | :36 ‘40 
Double Bulb Angles. 
17200 ,, 18000] 4 7 x8hx 42 | -40 ‘40 
18000 ,, 8 x3hx 46 | ‘44 ‘40 
19000 ,, 20000 9 x3hx 50 | 46 ‘40 
20000 ,, 10 x3hx 54 | -48 ‘40 
Vertical Plate) and Four |Angles, 
21000 __,, 11 x - : ‘42 | 64x3Lx 44 | -38 
22000 ,, 24000 12 x ‘52 42 ‘42 | 64x31Lx 46 | :38 
24000, 18 x 54 | -44 =| 42 | 6hx8kx 46 | 38 
26000 ,, 28000 14x 56 | 46 | 42 | 6Lx3hx 48. | :38 
28000 ,, 30000 15 x 58 | -48 ‘42 | 64x3ix 48 | °38 
30000 ,, 32000 16:x 60 | 50 | -42 | 64x33x 50 | 40 
32000 __,, 17 x 62 | 52 | -42 x3ix 50 | -40 
34000 ,, 36000 18 x 64 | 54 | 44 | 7 x3kx 50 | -40 
36000 ,, 39000 19 x ‘66 56 ‘44 | 7 x8ix 50 | -40 
39000 ,, 42000 — 20 x 68 58 | 44 | 7 x3ix 50 | -40 
42000, 46000 21 x -70 | -60 ‘44 | 7 x3ix ‘50 | -40 
46000 , 50000] 6 x6 x 6 Tag bap 5 tae TE 


Where the breadth of the vessel is not more than 50 feet, two keelsons of the dimensions required by the Table are to be 


fitted on each side, 


Where the breadth exceeds 50 feet and does not exceed 64 feet, three keelsons are to be fitted on each 
side, in which case the depth of the vertical plates may be one-fourth less than given in the Table. 


The keelsons required by the above Table are, so far as is practicable, to extend throughout the oil compartments and 


machinery space. 
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INTENDED TO CARRY OIL 


BULKHEADS. 


IN BULK. 


TABLE 85. 


THICKNESS OF WEB 
ae i, ba cet VERTICAL STIFFEN a 
FLOORS TO PLATING. pgm oa eke HORIZONTAL GIRDERS BELOW TANK DECK. ON TRANS- 
TOP OF Below Task VERSE 
BEAMS AT Deck. In BULK- 
CenTES OF T ae |2*P8"-| Burp angies | Angles in BAe: 
TANK DECK.# Ria Tank Ps below Tank Expansion (at panel. 2nd. 3rd. 4th. rae Fi " 
Deck. Deck. Trunk. H 
Feet. ; - Ps a ‘ be: - 
aareg or inches. | inches. | inches. ; inches. inches. chante Papert | consent 4 dnehes. inches. 
12 sa 13) +84 | -82 | -30 [by X 3X 34/5 x 3x 301 9x 3}x 3h x -50 | 9x 34x 35 x -50) 16 
13 ,, 14| 86 | -32 | -380 |55 x3 x -36|5 SO ey ee Pee a ee eat ee oe 18 
14, 15\-36 | -82 |-30 |55 x3 xX -B8\5 X 8 X -82/10 x By x By X -5O |10 X By X 3B} X -50 j ail 20 
15 , 16|-38 | -84 |-32 (6 x3 x -38/5 x 8 X -84/12 x 84 x 34 x -50 10 x 85 x 33 x -50 ‘ ‘ 22 
16, 17|-38 | -34 |-32 |6 x3x-40\5 X38 x -B4/12 x BD X 3d x -50 12 x 34 x 35. x -50 ; Sr 
17 ,, 18| -40 | -34 | -82 6 X3X-40\5 XBX-BOIDX4 X4 X +52 12 x 34 x 33 x -50 26 
18 ,, 19} 40 | -36 | -34 64 x3xX-42\5 X8X-B615xX4 x4 X-52|15X4 X4 X “52 28 
42 | -3¢ | -34 (63 x3x-42/5 X3X-BBIIDxX4 x4 x -52 |12 x B} x BBX -5O [12 x 3) x BX +50 30 
42 | -36 |-34 |7 XB3X-42)5 X3xX-B815 x4 x4 K-52 ISX4 X4 X-52 12 x 33 X 3h X -50 32 
-44 | -88 1-36 |7 X3X-44|)5 X38X-40)15X4 X4 X-52 1X4 X4 X°52)15xX4 x4 X-52 34 
Plate. ¥ 
23| -44 | -88 | -36 74 xX3X-44/5 X38 xX -40 20 x -40 15X4 X4 X-52/15X4 x4 X -52 36 
: ‘ : Plate. 
94\ -44 | -88 | -36 |74 x 3 x -46|5g X 3 X -40 22 x -40 20 x -40 1bxX4 x4 X52 38 
95| -46 | -40 | -388 \74 x8 x -46/5p x 8X -40 22 x -40 20 x -40 1bxX4 X4 X-52|)15X4x4x-52} 40 
1 Plate. Two frame 
26| -46 | -40 | °38 (8 X3xX 146|55 X 3X 40 24 X -42 22 x -40 20 x -40 15 X44 xX -5Q| spaces: 
/ Em es ou 1 | Plate. 
27| -46 | -40 | -88 [8 X38 X-48|/5g x 3 x -40 26 x -44 24x -44 22 x -42 20 X +40 “ 
98| -48 | -42 |-40 [84 x8 x -48/dy X 3B Xx -40 28 X -46 26 x +44 24 x -42 21 x +40 : 
29| -4g | -42 | -40 [83 x 3 x-50/5y X 3 Xx -40 30 X -46 27 X +44 25 Xx -42 22 x +40 ' 
301-48 | -42 |-40 [8b x3%-52)55x3x-40] 82 x -48 29 X +46 26 x 42 23 X +40 P 
31} -50 | -44 | -42 [9 X38 X -52 54 xX 3 Xx -40 34 X +48 | 30 X +46 27 x -44 24 X -40 - 
32-50 | -44 |-42 9 XBx 545, x3X 40) 36 x -50 32 X 48 29 x 44 25 x 40 s 
: = —— — -_—— — = _— — 
33-50 | -44 |-42 |9 x3X-56/53 x3 x -40 88 x -50 34 X +48 30 x “44 26 x +40 5 
% The depth is to be measured at the middle of the length of the vessel less than that of the floors at centre, and that at the head not less than two-thirds 


except for the thi 


ckness of bottom part of bulkhead plating, vertical stiffeners 


and horizontal girders below tank deck in which cases the depth is to be 


measured at the bulkheads. 


%*& The vertical stiffeners on the mii 
as required for the frames of the vessel and those 
are also to be spaced as required for the frames, 


than 24 inches apart centre to centre. 


Web plates are to be 
frames at the side of the 
plating of the lower part of 


fitted to 


vessel 
the b 


ddle line bulkheads are to be spaced 
on the transverse bulkheads 
but are in no case to be more 


the middle line bulkheads opposite the web 


Their thickness is to be as required for the 


ulkhead, and the depth at the heel is not to be 
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that at the heel. 


+ Two web plates are to be fitted to th 


the middle line where th 


breadth is above 50 feet and not exceeding 64 feet. 
the thickness required for the plating of the | 


e breadth is not m 


depth at heel is to be as given in the Table, and 


frame space, but need not exceed that required at th 
Where the horizontal girders on bulkheads are f 


e transverse bulkheads on each side of 
ore than 50 feet, and three where the 
The web plates are to be of 
ower part of the bulkhead. 


Their 


the depth at head equal to one 


e heel. 


ormed of plates they are 


to have a bulb angle face bar of the dimensions required for the vertical 


stiffeners. 
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VESSELS INTENDED TO CARRY OIL IN BULK. 


TABLE 36. 


ANGLES ATTACHING TRANSVERSE 
BULKHEADS TO TANK DECK AND 


EXPANSION TRUNKS and BULKHEAD 
BOUNDARY BARS. 


ANGLES ATTACHING TRANSVERSE 


TRANSVERSE SIDES OF EXPANSION TRUNK. 

NUMBER. 7 S BULKHEADS TO OUTSIDE PLATING. ae ea ae a 
B+D ae ama eae | Web Plates. wa ty eee tee 

Plating. Stiffeners. | Double. Single. Double. Single. 

aes ta notex: Siete rae | inches. inches, inches. inches. inches. 
45 and 48 x3xX-38 |12X-36]3 xX3 X-° 8 X8 x-8015 X5 x-40 
cg pat B 3X8 ee x5 x40 
5 X8X-40 8 X8 wer x5 xX +40 
5 xX8x-40 3 X38 x-84/5 X5 X-40 
5 xX3x-40 8 X38 x-36/5 X5 x-40 
5s X 3 x -40 3 X38 X-36/5 X5 X-40 
by X 8 Xx +40 3 X38 X-38/5 X5 x-42 
5s xX 8 Xx -40 3X8 x-40|/5 X5 x -42 
54 x3 x +40 35x 3yX-40/5 X5 X44 
6 er 8h x3hx-42/5 x5 x44 
aox rer 81x 3hx-44/5 X5 xX -46 
6 PR 8h. x 8h x -44/5 X5 X -46 
6} x 8 x 40 :| 98 x- 84x33 -46/5 X5 xX -48 
ae x a ; 3h x33. -48/5 x5 x -50 
ace at 33x 3hx-50|5 x5 xX -50 
ea 34x 33x -50/5 x5 xX-50 
63 x 3 x -40 34x 83.x-50/5 x5 x50 
dyson nM 8h.x3hx-50/5 X5 X52 
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ASSIGNMENT OF FREEBOARD. 


Under the Merchant Shipping Act, 1894, the Committee of Lloyd’s Register are empowered to assign freeboards to 
British Vessels as required by the Act. Forms of application for the assignment of freeboard can be obtained from the 


London, or other, offices of the Society. 
The mode of Marking, approved by the Board of Trade, 


is as follows :— 


FREEBOARD MARKING FOR STEAMERS. 


Top of Statutory Deck Line = ‘ ~t pevoaceres 


ured from Oentre of 
tutory Deck Line 


Freeboard tojbe meas 
Disc to top of the Sta 


‘ 
‘ 
‘ 
‘ 
' 
4 
' 
' 
' 
‘ 
‘ 
‘ 
‘ 


Vertical line to be H 
21 inches forward => 
of Centre of Disc. H 


FW 


cel 


UprEr EDGE of horizontal 
line passing through the-—>- 
Centre of Disc. 


Outside diameter 


Li ‘ 
e ' 
' 

‘ 
' 
' ' 
‘ ‘ 
e ' 
‘ ‘ 
‘ 
‘ ' 


thickness 1 inch. + H 
1 

' 
Horizontal line 18 inches ' 
—_- 


Jong andl inchin thickness. H 


These measurements to be taken from 
Centre of Dise to top of each line. 


€ of Disc, 12 inches; ae " 3 


Af ; 


Lines\9 instin | 
lengthand lin. 

in thickness. , 

1 ' 


The Centre of Dise to be placed on poth sides of vesse] amidships, #.¢-, at the middle of the length of the load water line. Vessels are to be marked with such of the 
horizontal lines 88 are applicable to the nature of their employment. In accordance with the Regulations made by the Board of Trade, the discs and lines must be permanently 
marked by centre punch ‘marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 


N.B.—It is a condition on which an awning or shelter deck or partial awning deck vessel is classed in the Society’s Register Book that the Free- 
board assigned shall be marked on the vessel’s sides as above prescribed ; and, under the provisions of Section 44 of the Society’s Rules for 
Steel Ships. Tf the vessel proceed to sea with a less freeboard than that approved by the Committee, or if the freeboard mark be placed higher 


than the position assigned by the Committee, the vessel will be liable to have her class expunged from the Register Book. 


FREEBOARD MARKING FOR SAILING VESSELS. 


Top of Statutory Deck a | adh ale oe 


om Centre of 
Deck Line- 


Vertical line to be 


of Centre of Disc. 


FW 


Freeboard to be measured fr 
Disc to top of the Statutory 
& 
Ws. 
-t.. 


aoe 


¥ 
in 
a 
UprER EDGE of horizontal = 


line passing throvgh the-—> 
Centre of Disc. 


‘ 
4 
' 
1 
. 
' 
1 
! 


Outside diameter 
of Diso, 12 inches; >, 
thickness, 1 inch. 


Ke 


1 1 
: \ 
H LU 
‘ Horizontal line 18 inches : 
' < longand1l inchin thickness. ; 


The Centre of Disc to be placed on both sides of vessel amidships, 4.¢., at the middle of the length of th 


the maximum Joad line in fresh water. In accordance with the regulations made by the Board of Trade, t 


marks or cutting, and the particulars given in the Certificate are to be entered in the official log. 


: 
: 
— 21 inches forward _— 


These measurements to be taken from 
Centre of Dise to top of each line. 


WNA 


Lines*9fins. in 
\¢ lengthand lin. » 
; in thickness. ; 


e load line. Coasting vessels are required to be marked witb only 
he dise and lines must be permanently marked by centre punch 
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